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INTRODUCTION 



The Water Quality Section is part of the Ministry of the Environment's Laboratory 
Services Branch. The section provides the Ministry with expertise in microbiology and 
inorganic chemistry. The largest number of tests in the branch are handled by the Water 
Quality Units, where staff analyze a broad spectrum of environmental sample types 
including: ground water, surface water, drinking water, precipitation, sewage, industrial 
waste, leachate, soil and soil extract. 

This report provides an oudine of the section's quality control program (QC) along with a 
summa]7 of the resulting 1989 performance data for each test. The Water Quality Section 
strives to maintain a high standard of analytical performance through its quality assurance 
program and QC is an integral part of the process. 
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1.0 Quality Con trol Program - Chemistry 

Quality control is a continuous process that involves constant checks of sample processing. Control 
activities that are conducted before sample analysis begins are checks on reagent chemicals, water 
purity, materials that are in contact with sample, and calibration. 

Reagent chemicals are selected according to specific test method requirements. 

Water purity is checked by daily monitoring for conductivity. Operations generally require con- 
ductivity levels of < 1 uS/cm. Some procedures require purer water and this is accomplished by 
further refining the distilled water through a deionizing system. 

IV^terial checks are done on sample containers, filters, glassware and other equipment. These are 
checked for leaching, adsorption and contamination. 

Calibration is conducted by analyzing a series of calibration standards covering the analytical 
range. Since a high degree of both precision and accuracy is required to detect and minimize any 
berween-nm changes, die standards are analyzed with as littie handling as possible. 

Once a system has been calibrated, quality control begins. Depending on the analytical procedure, 
quality control may be used to evaluate: calibration, blank, recovery, sensitivity, potential inter- 
ference, and duplicate analysis. 

1.1 Calibration and Blank 

Calibration is controlled by a minimum of two quality control standards and a long term blank 
which are prepared and maintained independentiy of the calibration standards. The system is not 
calibrated witii the quality control standards. The long term blank is deionized, distilled water and 
any reagent chemicals used in the pre-treatment of samples. Control standards are prepared less 
frequentiy than calibration standanls and errors in newly prepared calibration standards can be 
detected by this cross check. Newly prepared control standanis are run in parallel with the old 
control standards and must meet control requirements over three consecutive runs before the new 
standards are accepted on line. 

The control standards data is assessed and compared against the control limits established ftom 
previous data to determine whether the calibration process is in control. The control limits are 
examined yearly and may be adjusted if the method performance improves and/or the historical 
data base is increased. The control limits are usually established at a new work station using the 
equations: ±4.0x5^.0 and ±3.0 xS^.^ for the sum and difference of the control standaids 
respectively. If either the sum or the difference of the control standards exceeds the control limits, 
the analysis is stopped, corrective action taken and the control standards are re-analyzed. 



The standard deviation of the control standards is used to estimate the between run standaid deviation 
(S) and is compared against the within run standard deviation (S^). If the ratio S/S^ exceeds 1.5 
then poor control of systematic error can be inferred (1). Values for S and S^ are calculated as 
follows: 

Where 

Sa = standard deviation of control standaid A 
Sb = standard deviation of control standard B 
Sa-b = standard deviation of the difference between control standards A and B 

NOTE: If a second range is employed for a test, more control standards are used because, in 
many systems, the between run standard deviations are concentration dependent 

Detailed description of the quality control processes are outlined in several LSB reports (2)(3)(4)(5)i 

1.2 Recovery 

Some methods require sample pre-treatment, such as digestion or extraction. A recovery check , 
suitable to that method, is required to estimate the efficiency of the pre-treatment. Recovery 
standards are usually prepared at 0%, 20% and 80% of full scale. The solutions are analyzed in the 
same manner as routine samples. Although these solutions are not used to calibrate the instrument, 
corrections for the blank and matrix effects are calculated and applied if necessary . For an analytical 
run to be accepted, the recoveries should be within ±(5% + T/2) of their expected values. (T iis 
defined in Appendix A) . The average blank should be within three standard deviations of its historical 
mean. If a second range is employed for a test, at least one additional recovery standard is used. 

13 Sensitivity and Baseline 

Any change in the sensitivity of the tnstrumentatidn is monitored periodically by analyzing a 
standard that is usually 80% of full scale, and comparing the peak height to the original calibration 
standards. Baseline drift is usually recorded by periodic analysis of deionized, distilled water 
(DDW) which does not contain any of the analyte, but may be adjusted to correspond to sample 
pre-treatment. 

1.4 Interference 

Interference checks are run on any test where a substance may be present in large enough con- 
centration to affect the results. The checks are near the threshold concentration, beyond which the 
methodological safeguards used to minimize the interferences are no longer effective. These checks 
indicate that the interferences have no effect up to the specified concentrations. Spiked samples 
are not analyzed on a routine basis. 
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U Duplicate Analysis 

Samples are selected for non-adjacent, within-run duplicate analyses. By analyzing samples in 
duplicate, the ability of the analyst to obtain repeatable analytical results, within an analytical run, 
can be determined. For results to be acceptable, at least two-thirds of the dupUcate data must 
confonn to limits which are based on historical performance. 

The observed differences in duplicate results are accumulated and sorted according to sample 
concentration span. A standard deviation is calculated for each sample concenoation span. The 
algorithm differs from the conventional standard deviation as follows: 

Conventional Std. Dev. Std. Dev. of Duplicates 

(1)' (2)* 

standard deviations calculated for the performance report data summary pages 






Where 

S) = sample standard deviation 

S2 = duplicate difference standard deviation 

n = number of data 

J = mean of data . 

Xi = J * result 

fe — 3C2), = difference of the i* duplicate 

« ' = number of duplicate pairs 

Reported values for duplicate standard deviations have been treated by robust statistical methods 
(6)(7). The standard deviation ($2) of the duplicate difference is also express^ as the coefficient 
of variation (CV) 

CV = = xlOO 
X 



2. Quality Control - Microbiology 

Sources of error in a microbiological lab often are attributed to lack of implementation of quality 
control procedures for media preparation and storage, equipment malfunction, inadequate cleans- 
ing or sterilization of glassware and impure water supplies. Detailed infonnation regarding the 
quality control program for these issues arc discussed in the LSB publications (8)(9). This report 
discusses only die quality control procedures that are related directiy to sample analysis. 

Analyses on microbiological samples for bacteria indicative of pollution leqiure the careful use 
of methods and techniques by technicians to prevent contamination which will produce either 
false positive or false negative results. Checks are made to ensure that the analytical procedures 
are functioning properly and providing the client with results that are both accurate and repro- 
ducible witiiin the limits of normal statistical variation. To this end, a series of quality control 
tests arc conducted on a regular basis and their results are moiutored so that any irregularities in 
the test procedures are corrected and false results are not reported. 

2.1 Membrane Filtration Test fMF) 

2.1.1 Blank Control Filters 

Each sample analyzed by the membrane filter test is separated from the previous sample by 
introducing a control filter at the beginning of each andysis. ITie control filter is handled in the 
same manner as those filters used for sample analyses however, only sterile buffered rinse water 
is filtered. The control filter is placed on the same bacterial medium used for incubation of filters 
from the next sample, so that all filters are incubated under the same conditions. If any bacteria 
appear on the control filter, they were likely carried over from the previous sample. No target or 
indicator orgaiusms and <10 non-target or background organisms should appear on the control 
filter, ff these limits are exceeded, the senior technician/supervisor is consulted. If excessive 
bias is suspected the result will not be reported. 

2.1.2 Duplicate Analvses 

Duplicate analyses are conducted at a frequency of one in twenty samples. The data are accumu- 
lated for each parameter and a within-run standard deviation is calculated to give a measure of 
the reproducibility of results. The calculation of the standard deviation is the same as that used 
in section 1.5 for duplicate analyses-chemistry. A control limit is established based on historical 
data whereby, the observed differences in duplicate results are sorted according to ranges of 
colony counts per filter. At present three ranges arc used: - 30, 31 - 75, and 76 - 150 colonies 
per filter. The mean difference within each range is multiplied by 3.267 (3). If the control limit is 
exceeded the seiuor technician/supervisor is consulted. 



I 
I 
I 



2.1.3 Media Quality Control 

A number of checks arc made both during and after the preparation of a batch of medium. The 
pH of a medium is monitored after all the ingredients have been added and again after steriliza- 
tion has taken place. The fmal pH may vary within ±0.2 units from the recommended value. 
The medium is checked for stenlity at both 20°C and 35°C by incubating random samples of 
either tubes or plates depending on how the medium is dispensed- Any bacterial growth will 
require re-testing of the medium for sterility. Confirmation of contamination will result in the 
rejection of the medium for any further use. The batch or lot number of a medium is recorded to 
determine if any changes in quality occur when batch or lot numbers change. 

Differential agar media used in the detection and enumeration of indicator bacteria are tested to 
ensure their proper functioning. The medium is streaked with both a known target organism or 
positive culture and a known non-target organism or negative culture. If the medium is function- 
ing properly, growth of the target organism will be abundant after 24 to 48 hours and growth of 
the non-target organism will not occur or will be minimal even after 72 hours of incubation. The 
results of all such tests are recorded and any deviations fi^om the expected results will require 
re-testing or rejection of the medium. 

A quantitative QC test of agar media for membrane filter tests involves making up dilute suspen- 
sions of the positive and negative cultures. Selected dilutions of these suspensions are passed 
through membrane filters, which are then placed on plates of both the inhibitory or selective 
medium and plates of a non-inhibitory or non-selective medium, such as Brain Heart Infusion 
agar. The positive culture should form approximately the same number of colonies on the selec- 
tive and non- selective media plates, whereas the negative culture should only form colonies on 
the non-selective medium. This procedure is conducted on one out ten media batches. 
Alternatively, one or more samples containing target organisms are filtered in duplicate and 
respective fUters are placed on agar plates from the new and previous batch of mediimi. Results 
are recorded and statistically anidyzed as for duplicate analyses. Media is re-tested and rejected if 
it fails to meet the past performance of the previous medium. Results are recorded and statis- 
tically analyzed in a manner similar to that for duplicate analyses. 

2.2 Presence-Absence fP-A) Tests 

2.2.1 Blank Control P-A Bottles 

For each group of 21 samples, a blank control is prepared by pouring a 99 mL dilution blank into 
a P-A bottie and incubating it along with die regular P-A bottles. The P-A blank bottie is incu- 
bated for three to four days and should remain free of any bacterial growth or colour change. 
Growth in more than one P-A blank control test will require rechecl^g of the sterility of the 
dilution blanks and P-A medium. 



2-2.2 Media Quality Control 

A number of checks arc performed on the P-A broth including: pH, sterility at 20'C and SS^C, 
and growth reaction of Escherichia coli (E. coliV ff the medium is functioning properly, E» £QM 
will produce a strong acid reaction (yellow colour in the medium) and agitation of the bottle will 
cause release of the dissolved gas in the medium producing a layer of foam at its surface. 

In addition, a quantitative test of the P-A broth is done by pipetting 2 mL of broth onto a filter 
pad and filtering a suspension of E^cfili through a membrane fdter, which is then placed on the 
filter pad saturated with the P-A broth. A second MF is prepared with a similar volume of an E^ 
coli suspension and placed on Brain Heart Infusion agar in a petri dish. Previous testing has 
shown that K £211 colony counts on both filters should be approximately the same. Quality Con- 
trol checks on EC broth. Lactose Purple broth, MacConkey agar, Nutrient Gelatin Yeast Extract 
agar and Mannitol Salt agar include pH readings, sterility and bacterial growth reactions of 
positive and negative culmres inoculated onto or into each medium. If any Quality Control tests 
fail, the medium is either re-tested or rejected. 

2.2.3 Sample Ag e 

The accurate determination of bacterial numbers for indicator or heterotrophic bacteria in a sam- 
ple depends on how quickly the sample can be transported to the laboratory for analysis. Water 
samples should be kept as close to the original water temperature by using a foam-packed 
container, which includes a central plastic bottie containing water that has been frozen, or by 
cooling to refrigeration temperatures before shipment to the laboratory. (10) 

Samples should arrive at the laboratory on the same day as sampled or, if refrigerated, within 24 
hours. For sewage effluent and surface water samples, no analysis will be done if the samples 
are older than 48 hours; for drinking water samples, the time limit is 72 hours, and for legal sam- 
ples, it is 24 hours. Limits on the age of samples for analysis must be in place as bacterial num- 
bers in samples may increase or deCTease depending on nutrients, toxic elements and the 
influence of temperature on the metabolic activities of the organisms. The longer the time period 
between sampling and analysis, the greater the chance for producing either inflated or deflated 
numbers of organisms per 100 mL of sample. 
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^ n FORMAT FOR PERFORMANCE REPORT 

A performance report is generated for each test coiwhicted in the Water Quality Section with the 
exception of those parameters where no data or less than three pieces of data exist for 1989. The 
performance report is set up alphabetically by the name of the test eg. Total Organic Carbon is 
filed under the parameter "CARBON". If there are several work stations that perform the same test 
eg. Alkalinity, then the parameter is filed alphabetically by the test name (AIJCT) then by the work 
station code. Each performance report usually consists of three pages: the test description page, the 
performance data summary page, and the quality control graphics page. The quality control graphics 
page may not be included for those parameters that do not use quaUty control standards. Detailed 
infonnadon concerning each of these pages is outlined next. 

%1 TEST DESCRTPTTON PAGE 

3.1.1 TITLE- 

The name of the test parameter; ^ 

3.1.2 TDENTTFICATION : 



Laboratory: 
LIS Test Name Code: 
Work Station Code: 
Method Co(k: 
Sample Type/Matrix: 

Method Introduced: 

Units: 

Unit Code: 

Supervisor: 

3.1.3 SAMPLING : 



Location where the test is performed. 

LIS code for analysis request 

LIS code for sample routing to the work station. 

LIS code for the analytical procedure. 

The various sample types that can be routed its 
the work station- 
Date that the method was impleniented at the laboratory. 
Unit of measurement in which the results are reported. 

LIS code for the unit of measurement in which the 
results are reported. 

Name of supervisor responsible for the designated laboratory. 



The type of container and preservative (if applicable) that is used and minimum volume of sample 
that is usually required (10). Any sample preparation that is normally performed in the field, is 
also indicated. 



3.1.4 SAMPLE PREPARATION : 

Sample preparation techniques which are usually performed at the laboratory before analysis. 

3.1.5 ANALYTICAL PROCEDURE : 
Analytical method used to determine the parameter. 

3.1.6 TNSTRUMENTATION : 

Type of instrumentation, used to perform the test Automated continuous flow systems, consist of 
a sampler, peristaltic pump, manifold for reagent addition, detection system and a readout system. 
Microcomputers are used to control the operation of analytical equipment and /or data acquisition. 

3.1.7 REPORTING : 

W and T are low level data qualifiers assigned to data that are near or below the detection limit 
values (3)(5). The code <W indicates that no measurable response was observed under the test 
conditions. The reported value indicates the smallest amount that could have been measured under 
routine conditions. W is smaller than the standard deviation of duplicates near zero. The <T code 
is used to represent a measurable amount of the analyte which under the test conditions is not 
verifiable. The reported result should be used only for large batches of similar data to evaluate 
background levels or trends of contaminants in the environment where more sensitive analytical 
methods are not available. 

To provide a consistent Laboratory Services Branch approach to data reporting, the Water Quality 
Section calculates W from the standard deviation of duplicates (Sj), near zero, by rounding down 
to the nearest 1,2 or 5 digit. T is five times W. The latest calculations, valid at date of publication 
for W and T values of all active work stations, are contained in this report. (APPENDDC B) 

3.1.8 CALIBRATION : 

The number of standards used to calibrate the analytical system plus blanks if applicable. 

3.1.9 CONTROLS : 

The calibration, drift, recovery, and interference controls that are used when applicable to ensure 
that the system is operating properly. 

3.1.10 MODIFICATIONS : 
Modifications to the test in 1989. 

3.1.11 NOTES : 

Explanatory notes which may aid the data user in interpreting results and infonnation. 
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11 PFRFORMANrR DATA SUMMARY PAGE 

32.1 TITLE : 

The name of the test parameter and work station code and in some cases test code. 

3^.2 nUALTTY CONTROL DATA FRQMA'Q: 

The period of time over which data was collected. 

3.2.3 LAB : 

The laboratory in which the data was collected. 

3.2.4 ANAT.YTTCAL RANGE: 

The full scale value for the analytical range is given in concentration units. 

3.2.5 CALreRATIQN CONTROL : 

A table for the calibration control standards. The between run standard deviation (S), the within 
run standard deviation (S J, the ratio S/S^, and the ranges for acceptance limits of the control 
standards sums and differences. 

32.6 RECOVERIES (Where applicable^: 
A table for the recovery control standards, 

32.7 DUPLICATES: 

A table of within run duplicate data. The data is sorted into a nimiber of concentration spans. The 
coefficient of variation (%) is obtained by dividing the mean standard deviation (S2) for a particular 
concentration span by the mean concentration of duplicate results in that span and multiplying by 
100. 

3.2.8 OTHER CHECKS (Where appUcable): 

A table for other checks. 



I 



33 QUALITY CONTROL GRAPHICS PAGE 

33.1 TITLE : 

TTie name of the test parameter, work station code, and units of measurement 

33.2 DATEFROMA-Q : 

Period of time over which data was collected. 

333 CALIBRATION CONTROL : 

Calibration control standards sums and differences are plotted on a horizontal scale for the period 
of data collection (referred to on the graphs as "QUALITY CONTROL SAMPLE A+B" for 
example). The vertical scale consists of the control limits expressed on either side of the expected 
value. Control limits were chosen from previous analytical performance when available. 
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PART 1.0 



PERFORMANCE SUMMARIES - CHEMISTRY 



W 
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*** ACIDITY. GRAN *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING* 

Quantity Required 
Container 



Titration Method Introduced 

ACDG Units 

PHACD Unit Code 

001BT5 Supervisor 

Precipitation, Throughfall, Stemflow 



15 mL 

Polystyrene or equivalent 



01/08/82 
ug/LasH 
064801 
F.Lo 



ANALYTICAL PROCEDURE: 

Sample aliquots (10.0 mL) are titrated with 0.01 N sodium hydroxide to pH >8.3. The titrant is standardized 

against 0.0005 N potassium hydrogen phthalate. The titrant delivery rate is determined from the slope of the 

titration curve and the stability of &e pH readings following each aliquot of titrant. Data are subjected to Gr^ 

analysis. 

N.B. pH and total fixed endpoint acidity are determined simultaneously, 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 



Current W value: 1 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to # 

CONTROLS: 

Calibration : LTBL (expected result is 16<6 ug/L as H) plus 2 standairds, e.g. QCA 



T value: 5 
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ACIDITY - GRAN - PHACD 



QUALITY CONTROL DATA FROM 06/01/89 TO 29/12/89 
Lab: Titration Analytical Range: - to 1000 ug/L as H 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


90 


b : 


90 


a+b; 


90 


^b: 


90 



Expected 
Concn 



500.0 
200.0 
700.0 
300.Q 



Av. Concn 
Measured 

501.0 
206.5 
707.5 
294.4 



Av. 
Bias 

1.0 

6^ 

7J 

-5.6 



Standani(l) 
Deviation 



10.91 
5.87 

14.73 
9.48 



s.d.(AB) Sw(within run): 6.74 S (between runs): 8.81 S/Sw: 1.30 
On any given day the calibration is accepted if tlie values obtained lie within the ranges: 







657.7 
271.8 


742.3 
328.2 


for 
for 


A+B 
A-B 






DUPLICATES: 














i; 




Number of 
Data Pairs 

55 
93 
27 

4 


179 




Sample 
Concn Span 






Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 






40 

100 

250 

500 


40 

100 

250 

500 

1000 

Overall 


2.17 
2.96 
3.18 
3.67 
N.A 
2.73 


6S 

2.7 
1.5 

N.A 


OTHER CHECKS: 




















Number 
of Data 




'^>« 


Data 
Mean 




Standard(l) 
Deviation 



Long Tenn Blank 



15.821 



3.718 
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ACIDITY - GRAN - phacd (ug/l as h] 



QUALITY CONTROL DATA FROM 6/01/8 9 TO 29/12/8 9 



TG.l 




»i 



an 




m.t 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



If 



*** ACIDITY *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



Titration 
ACDT 
PHACD 
001BT2 

Precipitation, Throughfall, Stemflow, Domestic Waters, Rivers, Lakes (by special 
request: Industrial Waste, Sewage) 



Method Introduced 


01/05/79 


Units 


mg/L as CaCOj 


Unit Code 


064915 


Supervisor 


F.To 



SAMPLING: 

Quantity Required 
Container 



15mL 

Polystyrene or equivalent 



ANALYTICAL PROCEDURE: 

Sample aliquots (10.0 mL) arc titrated in an automated system with 0.01 N sodium hydroxide to pH >8.3. The 
titrant is standardized against 0.005 N potassium hydrogen phthalate. The titrant delivery rate is determined 
from the slope of the titration curve and the stability of the pH readings following each aliquot of titrant. 
pH and Gran acidity arc determined simultaneously. 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures; 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 



Current W value: 0.05 



T value: 0.25 



CONTROLS: 

Calibration: 



LTBL plus 2 standands, e.g. QCA 
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ACroiTY - PHACD 

QUALITY CONTROL DATA FROM 18/01/89 TO 19/1 1/89 
Lab: Titration Analytical Range: - to 100.0 mg/L as CaCXDj 

CALIBRATION CONTROL: 



a : 

b : 

arf b : 

#-bi 



Number 
of Data 

89 
89 
89 



Expected 
Concn 



25.0 
10.0 
35.0 
15.0 



Av. Concn 
Measured 

25.1 
10.4 
35.4 
14.7 



Av. 
Bias 

0.1 

0.4 

0.4 

-0.3 



Standanl(l) 
Deviation 



0.55 
0.31 
0.75 
0.49 



,s.d.(AB) Sw(within run): 0.35 S(between runs): 0.45 S/Sw; 1.29 



On any given day the calibration is accepted if the values obtained lie within the ranges: 





32.57 - 37.43 
13.38 ^ 16,62 


for 
for 


A+B 
A-B 




DUPLICATES: 






^ 




Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


48 
99 

4 



179 


0.0 - 2.0 

2.0 - 5.0 

S.0 w 10.0 

10,0 - 25.0 

is.a - 100.0 

Overall 




0.094 
0.138 
0.149 
0.249 

N.A 
0.128 


6.4 
4.9 
2.9 
3.3 

NJi 


OTHER CHECKS: 












Number 
of Data 




Data 
Mean 


Standard(l) 
Deviation 


Long Tenn Blank 


87 




0.83 


0.141 



I 
I 
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ACXDXTY — PHACD (MG/L AS CAC03) 



QUALITY CONTROL DATA FROM 18/01/89 TO 19/11/89 



JJ.fl 



K.JT 




16.62. 



13.3B- 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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♦♦* ALKALINITY *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset 
ALKT 
DOT 
0905T3 



Method Intioduced 
Units 
Unit Code 
Supervisor 



Streams, Lakes, Precipitation, Groundwaters 



: 150 mL 

: 250 mL Amber polyethylene bottle filled to the brim; 
il screw caps with cone-shaped liners are preferred. 



26/07/79 
mg/L as CaCOj 
064915 
A. Neary 



ANALYTICAL PROCEDURE: 

Samples (100 mL) are weighed (volume = weight), and titrated with 0.02 N sulphuric acid to a pH 4.5. The 
titrant delivery rate is determined from the slope of the titration curve and the stability of the pH reading fol- 
lowing each aliquot of titrant. 

INSTRUMENTATION: 

Semi-automated modular titration system with microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures; 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 7 



Current W value: 0.05 



T value: 0.25 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 
: 2 standard buffers - 2 times daily 
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ALKALINITY - DOT 



QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 



Lab: Dorset 



CALIBRATION CONTROL: 



Analytical Range: - to 80.00 mg/1 as CaCOg 





Number 


Expected 


Av. Concn 


Av. 




of Data 


Concn 
20.0 


Measured 
19.9 


Bias 


a 


208 


0.1 


b 


208 


5.0 


4.9 


0.1 


a+b 


208 


25.0 


24.8 


0.2 


a-b 


208 


15.0 


15.0 


0.0 



Standaid(l) 
Deviation 

0.18 
0.10 
0.25 
0.16 



s,d.(AB) Sw(within ran): 0.09 S (between runs): 0.11 S/Sw: 1.3 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





23.28 * 26.72 for 
13.50 - 16.50 for 


A+B 

A-B 




DUPLICATES: 

Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d 


270 

174 

89 

533 


m ' 5.0 

0M - 10.0 
10.0 - 80.0 
Overall 




0.098 
0.093 
0.120 
0.010 


OTHER CHECKS: 










Number 
of Data 


Data 
Mean 





Coefficient 
ofvar.(%) 

3.2 
2.3 
0.6 



Long Term Blank 



209 



1.537 



Standani(l) 
Deviation 

0.181 
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ALKALINITY - dot (mg/l 



AS CaC03) 



QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 



sn 



23.28 




a 

i 

■a 


1 


1 

1' ■' 

r 

1 L . k \AfJ{Ai) 


k,,i 


k 


■0,5 


¥* 


¥W|f'r' V Wfli 


V 

j 

J 

i 

1 


1 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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♦*• ALKALINITY ♦** 



IDENTEFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
. Method Code 
Sample Type/Matrix 



Titration 

ALKT 

RATS 

004AT6 

Rivers, Lakes, Precipitation 



Method Introduced 
Units 
Unit Code 
Supervisor 



09/07/80 
mg/L as CaCOa 
064915 
F.Lo 



SAMPLING: 

Quantity Required 
Container 



: 50 mL 

: Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples (10.0 mL) are titrated with 0.02 N sulphuric acid to pH <4.5. The titrant delivery rate is detennined from 
slope of the titration curve and the stability of the pH reading following each aliquot of titrant. 
pH, Gran alkalinity, and conductivity axe determined simultaneously. 



1 



INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 



Current W value: 0.2 



T value: 1 



CONTROLS: 

Calibration 
Drift 



: BL plus 4 standards, e.g. QCA 

: In run standards throughout the run (tap water diluted to 20% V/V) 
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ALKALINITY - RATS 

QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 
Lab: Tioadon Analytical Range: - to 1000 mg/L as CaCO, 

CALIBRATION CONTROL: 



1 t 

b : 

a+b: 

a-b: 

i I 
■i • 

c+d : 
c-d: 



Number 
ofI>ata 

SS 



w 



Expected 
Concn 



250.0 

S0.0 

300.0 

200.0 



'11 



Av. Concn 
Measured 

249.8 

492 

299.0 

200.6 

^.4 

7J3 



Bias 

0-2 
0.8 
1.0 
-0.6 
02 
0.1 
0.3 
02 



Standard(l} 
Deviation 

2.04 
0.91 
2.59 
1.82 
0.23 
0.11 
0.29 
022 



s.d.(AB) Sw<within run): 128 
s.d.(CD) Sw(within ran): 0.15 



S(between rans): 1J8 S/Sw: 123 
S<betwecn rans): 0.18 S/Sw: 1.19 



On any given day the calibration is accepted if the values obtained lie within the ranges: 



293.66 

195.77 

11.67 



306.35 for 

20423 for 

13.33 for 

8.05 for 



A+B 
A-B 
C+D 
C-D 



DUPUCATES: 



Number of 
DataPaiis 

13 



m 

227 





i- 

50 
100 
200 
350 



Sample 
Concn Span 



Overall 



106 

200 

350 

1000 



Mean(2) 
s.d. 

0212 
0.338 
0.918 
1.324 
1.481 
N.A 
1.099 



CoefEicient 
of var.(%) 

8J 
4.0 
1.4 
1.0 
1.9 
,NA 
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AIjKAIiXNXTY - RATS (MG/i AS CaC03) 

QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 



I 




iM.23 



m.v 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



us 



•8J- 



11.67 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



M3. 



'*««' 



ALKALINITY 



*•*' 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Titration Method Introduced 

ALKT Units 

WATS Unit Code 

004AT6 Supervisor 

Domestic Waters, Sewage, Effluents 



09/07/80 
mg/L as CaCOj 
064915 
ELo 



SAMPLING: 

Quantity Required 
Container 



i 50 mL 

I Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples (10.0 mL) are titrated with 0.02 N sulphuric acid to pH endpoint of 4.5. The titrant delivery rate is 

determined from the slope of the titration curve and the stability of the pH reading following each aUquot of 

titrant 

pH, and conductivity are determined simultaneously. 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figiu-es: 3 



Current W value: 0,2 



T value: 1 



CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 



CONTROLS: 

Calibration ; BL plus 3 standards, e.g. QCA 

Drift : In run standards throu^out the run (tap water diluted to 50% V/V) 
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ALKALINITY - WATS 

QUALITY CONTROL DATA FROM 05/01/89 TO 2 1/12/89 
Lab: Colomimetiy Analytical Range: - to 1000 mg/L as CaCOj 



CALIBRATION CONTROL: 





Number 




of Data 


Ml ^: 


106 


b : 


106 


a+b: 


106 


i*l 


106 


c : 


106 


d : 


106 


c+d: 


106 


c-d: 


106 



Expected 
Concn 



Av. Concn 
Measured 

250.31 
101.09 
351.40 
149.22 
100.12 

25.15 
125.27 

74.97 



Av. 
Bias 



-0.31 
-1.09 
-1.40 

0,78 
-0.12 
-0.15 
-0.27 

0.03 



Standard(l) 
Deviation 

2.034 
1.439 
2.862 
2.057 
1.139 
0.513 
1.419 
1.052 



s.d.(AB) Sw(within run): 1.45 
s.d.(CD) Sw(within run): 0.74 



S(between runs): 1.76 S/Sw: 1.21 
S (between runs): 0.88 S/Sw: 1.19 



On any given day the calibration is accepted if the values obtained lie within the ranges: 



- 




341.23 

144.15 

119.20 

71.13 


- 358.78 for 

155.85 for 

130.80 for 

78.87 for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 
















Number of 
Data Pairs 




Sample 
Concn Span 




Mean(2) 


CoefRcient 
ofvar.(%) 




12 
102 
154 

2m 


0.0 

25.0 

100.0 


25.0 
100.0 
500.0 
Overall 




0.438 
1.071 
2.329 
1.683 


4.4 
L3 
63 



ii- 
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ALKALINITY - wats (mg/l as cacoay 



QJCJALITY CONTROL DATA FROM 05/01/89 TO 21/12789 



Ml 2. 




QUALITY CONTROL SAMPLE A+B 



HIT 




ra.i 



QUALITY CONTROL SAMPLE C+D 



m.B 




m-fk 



QUALITY CONTROL SAMPLE A-B 



l,ir 



na 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



*** ALKALINITY *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Titration 
ALKT 
WQSDIRT 
0O3MT3 
Landfill leachates 



Method Introduced 
Units 
Unit Code 
Supervisor 



Before 1980 
mg/L as CaCOj 
064915 
F.Lo 



SAMPLEVG: 

Quantity Required 
Container 



: 50 mL 

.: Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples are pipetted manually (50.0 mL) and titrated with 0.02 N sulphuric acid to pH endpoint of 4.5. 
Analysis is performed on the supernatant or filtrate. 

INSTRUMENTATION: 

Automated modular titration system . 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 

CONTROLS: 

Calibration : BL plus 2 standards, e.g. QCA 



Current W value: 0.5 



T value: 2.5 



iOT' 



I 
I 
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ALKALINITY - WQSDIRT 

QUALITY CONTROL DATA FROM 03/01/89 TO 18/12/89 



Lab: Titration 



Analytical Range: - to 1000 mg/L as CaCOj 



CALIBRATION CONTROL? 



a+bs 



Number 
of Data 

44 
44 

■44 
,44 



Expected 
Concn 



570.0 
114.0 
684.0 
456.0 



Av. Concn 
Measured 

567.6 
114.6 
682.2 
453.1 



Bias 



■2.4 

0.6 

-1.8 

■2.9 



Standard(l) 
Deviation 



3.99 
0.93 
4.37 
3.81 



s.d.(AB) Sw(within run): 2.69 S(between runs): 2.90 S/Sw: 1.08 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



671.94 
447.96 



696.06 for A+B 
464.04 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



17 

11 
82 



Sample 
Concn Span 

- 150 
150 - 250 
M - 500 
500 - 1000 
Overall 



Mean(2) 
s.d. 



0.36 
0.90 
2.01 
4.65 



Coefficient 
ofvar.(%) 

la 
1.1 
0.9 
1.3 



I 



ALKALINITY - wqsdirt (mg/l as caco3) 



QUALITY CONTROL DATA FROM 03/01/89 TO 18/12/89 




4UM 



4(7.9t 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



«* ALKALINITY - GRAN ♦♦* 



IDENTIFICATION^ 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



I Dorset Method Introduced 

: ALKTE Units 

: DOT Unit Code 

t; 0905T6 Supervisor 

; Streams, Lakes, Precipitatibn, Groimdwaters 



26/07/79 
mg/L as CaCOj 
064915 
A. Neary 



SAMPLING: 

Quantity Required; 
Container: 



150 mL 

250 mL Amber polyethylene bottle filled to the brim; screw caps with 
cone-shaped liners are preferred. 



ANALYTICAL PROCEDURE: 

Samples (100 mL) are weighed (volume = weight), and titrated with 0.02 N sulphuric acid to a pH <3.7. The 
titrant delivery rate is determined from the slope of the titration curve and the siabili^ of the pH reading 
following each aliquot of titrant Data are subjected to Gran analysis. 
N.B. pH is detennined simultaneously. 

INSTRUMENTATION: 

Serni-auitpmatcd modular titratipn system ^yith inicrqcprnputer conirol and data rcductipn soflware. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.05 



T value: 0.25 



CALIBRATIONS 

2 standard buffers cdveiiitg the pH raiige of 4 tp 7 



CONTROLS: 

Calibration 
Drift 



I LTBL plus 2 standards, e.g. QCA 
i 2 standard buffers - 2 times daily 



m 



ALKALINITY - GRAN - DOT 

QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 
Lab: Dorset Analytical Range: - to 25.00 mg/L as CaCOj 



CALIBRATION CONTROL: 



a 
b 
a+b 
a-b 



Number 
of Data 

205 
205 
205 
205 



Expected 
Concn 



20.00 

5.00 

25.00 

15.00 



Av. Concn 
Measured 

20.06 

5.00 

25.06 

15.06 



Av. 
Bias 

0.06 
OM 
0.06 
0.06 



StandaTd(l) 
Deviation 

1.426 
0.424 
1.814 
1.068 



s.d.(AB) Sw(within run): 0.75 S (between runs): 1.05 S/Sw: 1.39 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





23.28 - 26.72 
13.85 - 16.15 


for 
for 


A+B 
A-B 


. 


DUPLICATES: 










Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


214 

179 

93 

49 

535 


-10.0 - 2.0 

2.0 - 5.0 

5.0 - 10.0 

10.0 - 25.0 

Overall 




0.134 
0.121 
0.144 
0.196 
0.137 


175.5 
6.1 

2.2 
1.5 


OTHER CHECKS: 










:*' 


Number 
of Data 




Data 
Mean 


Standard(l) 
Deviation 


Long Term Blank 


205 




-0.28 


0.280 
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ALKALINITY - GRAN - dot <mg/l as cacoaj 



QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 



an 



23.a 




CIS 



13.SS 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** ALKALINITY - GRAN *** 



Titration 

ALKTI 

RATS 

004AT6 

Rivers, Lakes, Precipitation 



i 50 mL 

: Glass or plastic 



Method Introduced 
Units 
Unit Code 
Supervisor 



09/07/80 
mg/L as CaCOj 
064915 
F.Lo 



I 
I 
I 



ANALYTICAL PROCEDURE: 

Samples (10.0 mL) are titrated with 0.02 N sulphuric acid to pH <4.0. The titrant delivery rate is determined 
from the slope of the titration curve and the stability of the pH reading following each aliquot of titrant. Data 
are subjected to Gran analysis. 
pH, total fixed endpoint alkalinity, and conductivity are determined simultaneously. 

INSTRUMENTATION: t 

Automated modular titration system with microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 



Current W value: N/A 



T value: N/A 



CONTROLS: 

Calibration 
Drift 



: BL plus two standards, e.g. QCA 

: In run standards throughout the run (diluted tap water 20% V/V) 
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ALKALENTrY - GRAN - RATS 

QUALITY CONTROL DATA FROM 02/02/89 TO 01/12/89 

Lab: Colourimeuy Analytical Range: - to 0.1 mg/L as CaCOg 



CALIBRATION CONTROLi 





Number 
of Data 


mi 

c+d: 

c-d: 


JSI 

m 
m 



Expected 
Concn 



IQX! 

12.5 



Av. Concn 

Measured 



9.901 

2.499 

12.400 

7.402 



Bias 

-0.101 
-0.001 
-0.100 
-0.102 



Standard(l) 
Deviation 

iki2 

0.30 
0.21 



s.d-(CD) Sw(within run): 0.15 S (be ween runs): 0.18 S/Sw: 1.24 
On any ^ven day the calibradon is accepted if the values obtained lie within the ranges; 



DUPLICATES: 





11.73 ^ 1327 
6.99 ^ 8.01 


for 
for 


C+D 
C-D 






Number of 
Data Pairs 


Sample 
Concn Span 






Mean(2) 
s.d 


Coefficient 
ofvar.(%) 


II, 


-3.0 « Ki 

5.0 - 10.0 

10.0 - 100.0 

Overall 






0.206 
0.302 
0.619 
0.295 


5.7 
0.5 
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ALKALINITY - GRAN - rats 



QUALITY CONTROL DATA FROM 02/02/89 TO 01/12/89 



13.27 




B.01. 



n.Ti 




S.99- 



QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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EXTRACTABLE ALUMINUM - SOIL 



*«« 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 
ALECA 
DOSOLAL 
3144A5 
: Soil 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/06/80 
ug/g as Al (dried) 
073813 
: A.Neary 



SAMPLING: 

Quantity Required 
Container 



I 20 g (dry <2 mm) 
'; Glass jars 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mtn, 

ANALYTICAL PROCEDURE: 

A 10 g sample plus 20 mL 0.01 M calcium chloride is agitated for 5 minutes, centrifuged and filtered. The 
filtration is analyzed for Al by AAS at 309.3 nm using an NOj-acetylene flame. 
Approximate absorbance: 0.1 at the full scale level 

INSTRUMENTATION: 

-Varian AA1275 with programinable sampler changer and Gilson Minipuls U pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.2 



T value: 1.0 



CALIBRATION: 

BLplus 5 standiards 



CONTROLS: 

Calibration: 

Drift: 



Three soil samples representing different soil types plus two solution controls at 10% and 
30% of full scale and two method blanks. 

BL plus 1 standard (100%) every 10 samples 



NOTES: 

Values for recoveries are unknown - average val^e used. 



ALUMINUM - DOSOLAL 

QUALITY CONTROL DATA FROM 30/03/89 TO 26/10/89 
Lab: Dorset Soils Analytical Range: - to 40.0 ug/g as Al 

CALIBRATION CONTROL: 



I 



b 
a+b 

a-b 



Number 
of Data 

23 
23 
23 
23 



Expected 
Concn 



30.0 
10.Q 
AdjQ 
20.0 



Av. Concn 
Measured 

29.7 

9.6 

39.3 

20.1 



Av. 
Bias 

-0.3 

-0.4 

-0.7 

0.1 



Standard(l) 
Deviation 



0.82 
0.44 
1.05 
0.80 



s.d.(AB) Sw(within run): 0.57 S(between runs): 0,66 S/Sw: 1,16 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 











35.2 - 44.8 
16.8 - 232 


for 
for 


A+B 
A-B 






RECOVERIES: 






















J 


Number 
of Data 




Av. Concn 
Measured 






Standard(l) 
Deviation 


Rl 
R2 
R2. 




23 
23 
23 






3.20 
12.46 

28.42 




~ 


oji 

0.95 
3.47 




DUPLICATES: 






















Number of 
Data Pairs 






0.0 

1.0 

10.0 


Sample 
Concn Span 




Mean(2) 
s.d. 

0.28 
0.96 
1.49 
0.97 




Coefficient 
ofvar.(%) 




1.0 
10.0 
40.0 
Overall 


53.8 
18.0 

1.4 


OTHER CHECKS: 


























Number 
of Data 




Data 
Mean 






Standard(l) 
Deviation 



Method Blank 



23 



0.07 



0.19 
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EXTRACTABLE ALUMINUM - SOIL - dosolal {Ug/g as ad 
QUALITY CONTROL DATA FROM 30/03/89 TO 26/10/89 



M.t 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



38 



IDENrU'lCATION: 




Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 


Dorset Soils 

ALEDI 

DOMETDI 

301AA5 

Soil 


SAMPLING: 




Quantity Required : 
Container : 


0.5 g dry 
Glass vial 



♦•♦ EXTRACTABLE ALUMINUM . SOIL *** 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/06/80 

% by weight Al 

070813 

A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2mm and a subsample ground to <500um (35 mesh) 

ANALYTICAL PROCEDURE: 

Aluminum is extracted from a 0.25 g soil sample using sodium citrate, sodiirai bicarbonate and sodium 

dithionite at 80°C (procedure is repeated twice). The sample is washed twice and its washings and extracts are 

combined and diluted to 50 mL with deionized water. The final solution is analyzed by AAS at 309.3 nm with 

a N02-acetylene flame. 

Approximate absorbance: 0.3 at the full scale level 

N.B. Iron (and Manganese, when required) is determined on the same extract. 

INSTRUMENTATION: 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 5 standards 



Calculated W value: 0.01 



T value: 0.05 



CONTROLS: 

C^bration: 

Drift: 



Three soil samples representing different soil types; two QC solutions at 25% and 75% of 
full scale, 2 method blanks; round robin ECSS samples (run occasionally). 

BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

Values for recoveries are unknown - average value used. 



as 



I 
I 



EXTRACTABLE ALUMINUM - DOMETDI 

QUALITY CONTROL DATA FROM 31/01/89 TO 02/1 1/89 





1 4ib: Dorset Soils 


Analytical Rang 


e: - to 1.00 % i»y ujt /■ 


11 


CALIBRATION CON IKOL: 






■s 






Number 
of Data 


Expected 
Concn 


Av. Concn 
Measured 

....... ijgg 


**"?» 


Standanl(l) 
Deviation 


a : 
b : 

a-br 


5 

t 


0.75 
0.25 
1.00 
0.50 


0.752 
0.248 


0.002 

-0.002 

0.000 

0.004 


0.0083 
0.0164 
0.0245 
0.0089 



s.d.(AB) Sw(within mn): 0.006 S(between mns): 0.013 S/Sw:2.06 

On any gjven day tiie calibration is accepted if tiie values obtained lie within 

die ranges: 











( 
( 


0.92 « 1.07 for A+B 
145 - 0J5 for A-B 






RECOVERIES: 


















1 


»Jumber 
of Data 




Av, Concn 
Measured 

0.34 
0.57 
0.37 


Standaid(l 
Deviation 

0.016 
0.034 
0.023 


) 

I 


RI: 

R2: 
R3 : 


1 






DUPUCATFS: 


















Number of 
DataPaira 






0.00 
0.20 
050 


Sample Mean(2) 
Concn Span s.d. 

0.20 0.008 

050 0.017 

1.00 0.011 

Overall 0.039 


'i 


CoefGcient 
ofvar.(%) 




7 

3 

1 


5.3 
4.2 

N.A. 


OTHER CHECKS: 






















Number 
of Data 


£ 


. 


Standard(l) 
Deviation 



Method Blank 



-0.002 



0.0045 
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*** 



EXTRACT ABLE ALUMINUM - SOIL 



*** 



IDENrU-lCATION: 




Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 


Dorset Soils 

ALEOX 

DOMlil'OX 

302AA5 

Soil 


SAMPLING: 




Quantity Required t 
Container l 


Glass or plaso 



Method Introduced 


:1986 


Units 


: % by wt as Al 


Unit Code 


: 070813 


Supervisor 


: A. Neary 



SAMPLE PREPARATION: 

Samples are air-dried, disaggregated and sieved to less than 2 mm. A subsample is ground to <500 um (35 
mesh). 

ANALYTICAL PROCEDURE: 

Samples are weighed into disposable tubes. 10 mL of acid ammonium oxalate extractant is added and the 
tubes are capped and shaken for 4 hours in the dark. Samples are then centrifuged and the analysis is per- 
formed on the supernatant. 

INSTRUMENTATION: 

Varian AA 1275 



REPORTING: 

Maximum Significant Figures: 2 

CALIBRATION: 

BL plus 5 standards 



Current W value: 0.01 



T value: 0.05 



CONTROLS: 

Calibration: 

Drift: 



Three long term soil samples, representing different soil types, 2 method blanks, 
QC solutions at 25% and 75% of scale, round robin ECSS samples. 

BL plus 1 standiffd (100% F.S.) every 10 samples. 



I 
I 
I 
I 

1 

9 
I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 
I 



I 

I 

! 
I 

I 
I 
I 
I 

I 
1 
I 

i 
I 
i 

I 
I 



EXTRACTABLE ALUMINUM - DOMETOX 

QUALITY CONTROL DATA FROM 27/01/89 TO 03/1 1/89 



Lab: Dorset Soils 
CALIBRATION CONTROL: 



8 

b 



a-b : 



RECOVERIES: 



DUPUCATES: 



Number 
of Data 

3 

a 

i 

3 



Expected 
Concn 



1.50 



Analytical Range: - to 2.00 % as Al 



Av. Concn 
Measuied 



1.00 
sMAB) Sw(within run): 0.014 



IJ3 

xm 



0.03 
0.01 
0.03 
0.02 



Standanl(l) 
Deviation 

0.025 
0.045 
0.070 
0.020 



SCbetween runs): 0.036 S/Sw:2.58 



On any given day the calibration is accepted if the values Obtained lie widiin 

tberaiiges: 



1.70 
0.S0 



2.30 for A+B 
120 for A-B 



If 



Number 
of Data 

W 

9- 
t 



Av. Concn 
Measuied 

0.463 

1.027 
0.737 



Number of 
Data Pairs 



i 



Sampte 
CcHicnSpan 

0.00 - 0.40 

0.40 - 1.00 

1.00 » 2.00 

Overail 



s.d. 

0.049 
0.027 
N.A 
0.041 



OTHER CHECKS: 



Number 
of Data 



Data 
Mean 



Standaiii(l) 
Deviation 



0.045 
0.059 
0.061 



Coefficieni 
ofvar.(%) 

24.1 
N.A 
NA 



Standanl(l) 
Deviation 



Method Blank 



I 
I 



At 



*** EXTRACTABLE ALUMINUM - SOIL *** 



IDENTIFICATION: 



Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Maiiix 


Dorset Soils 

ALFPY 

DOMETALX 

703AA5 

Soil 


Method Introduced 
Units 
Unit Code 
Supervisor 


: 01/06/80 
: % by weight Al 
: 070813 
: A. Neary 


SAMPLING: 






« 


Quantity Required : 
Container : 


0.5 g dry 
Glass vial 







SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2mm and a subsample groxmd to <500 um (35 mesh) 

ANALYTICAL PROCEDURE: 

A 0.300 g quantity of sample plus 30 mL of 0.1 M sodium pyrophosphate is agitated overnight in a centrifuge 

tube. Samples are centrifuged at 20,000 rpm for 15 minutes and the supernatant is analyzed by AAS at 309.3 

nm with a N02-acetylene flame. 

Approximate absorbancc: 0.3 at the full scale level 

N.B. Iron and manganese may be detennined on the same extract 

INSTRUMENTATION: 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls II pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.01 



T value: 0.05 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: ' 



Three soil samples representing different soil types; 2 QC solutions at 25% and 75% of 
full scale; 2 method blanks; round robin ECSS samples. 

BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

Values for recoveries are unknown - average value used. 



«» 



•■TK-p- 



TS 



ny. 



EXTRACTABLE ALUMINUM - DOMETALX 

QUALITY CONTROL DATA FROM 26/01/89 TO 01/1 1/89 
Lab: Dorset Soils Analytical Range: - to 0.50 % as Al 



CALmRATION CONTROL: 





Number 




of Data 


*l 


i 


b : 


5 


a+b: 


5 


a-b: 


5 



Expected 
Concn 



0.375 
0.125 
0.500 
0.250 



Av. Concn 
Measured 

0.368 
0.122 
0.490 
0.246 



Av. 
Bias 

^.007 
-0.003 
-0.010 
43.004 



s.d.(AB) Sw(within nin): 0.004 S(between runs): 0.008 S/Sw:2.16 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



StandanJ(l) 
Deviation 



0.008 
0.008 
0.016 
0.005 





'* 






0.46 
0.23 


0.54 
0.27 


for 
for 


A+B 
A-B 






RECOVERIES: 
























Number 
of Data 






Av. Concn 
Measured 






StandatdCl 
Deviation 

0.013 
0.026 
0.015 


) 


Rl: 
R2: 
R3: 


0.48 
0.32 
0^4 




DUPLICATES: 
























Number of 
Data Pairs 

4 
5 
9 

• m 






mm 

0.00 
0.10 
0.25 


Sample 
C(»icnSpan 




Mean^) 
s.d. 




Coefficient 
ofvar.(%) 




Overall 


0.10 
Q25 
OJO 


0.007 
0.011 
0.020 
0.015 


83 
SS 


OTHER CHECKS: 




























Number 
of Data 






Data 
Mean 






Standard(l) 
Deviation 



Method Blank 



0.322 



sun 



JDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
, Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** EXCHANGEABLE ALUMEWM - SOIL 



Dorset Soils 

ALESC 

DOCATION 

306AA1 

Soil 



*** 



Method Introduced 


: 01/06/80 


Units 


: meq/lOOg 


Unit Code 


: 355000 


Supervisor 


: A. Neary 



I 



: 6gdry 
: Glass jar 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 
ANALYTICAL PROCEDURE: 

A 3 g quantity of sample plus 30 mL of 2N sodium chloride is agitated for 4 hours in a centrifuge tube. The sampli 
centrifuged and filtered. The filtrate is analyzed for Al by AAS at 309.3 nm with a NOj-acetylene flames. 
Approximate absorbance: 0.2 at the full scale level. 
N.B. Calcium, magnesium, and potassium arc determined on the same extract 

INSTRUlNffiNTATION: 

-Varian AA1275 vidth programmable sampler changer and Gilson Minipuls n pump 
-Balance acciuate to 0.001 g 

REPORTING: 

Maximum Significant Figures: 3 Calculated W value: 0.01 

CALIBRATION: 

BL plus 5 standards 
CONTROLS: 



T value: 0.05 



Calibration 



Drift 



: Three soil samples representing different soil types; 2 QC 
solutions at 25% and 75% of fuU scall; 2 method blanks; round 
robin ECSS samples (run occasionally). 

: BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

Cation exchange capacity (CEC) is calculated as the sum of the sodium chloride exchangeable Al, Ca, Mg, and K. 
Values for recoveries are unknown - average value used. 



I 

I 



I 



I 
I 
I 



EXCHANGEABLE ALUMINUM - DOCATION 
QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 
Lab: Dorset Sofls Analytical Range: - to 2 J5Q meq/lOOg 

CALIBRATION CONTROL: 



a : 

b : 

a-t-b: 

a-b: 



!Nuniber 
of Data 

m 
m 

2% 



Expected 
Concn 



1.88 



Av. Concn 
Measured 

L88 



'liis' 

0.00 

0.02 

0.02 

-0.02 



s.d.(AB) Sw(withm run): 0.028 SCbetween nms): 0.038 S/Sw: 1.35 

On any given day the caUbr^bn is accepted if the values Obtained lie within 

the ranges: 



2.24 
1.06 



2.78 
1.44 



for A+B 
for A-B 



StandardCl) 
Deviation 

0.035 
0.041 
0.065 
0.040 



I 



I 



RECOVERIES: 



Rl 
R2 
R2 



DUPLICATES: 



Number 
of Data 



Number of 
Data Pairs 



Av. Concn 
Measured 

1.472 
0^1 
0.035 



Sample 
Concn Span 



Standaixl(l) 
Deviation 



0.096 
0.061 
0.021 



MeanC2) 
s.d. 



Coeffidem 
ofvar.(%) 



I 
I 
t 
I 
I 



25 



OTHER CHECKS: 



Method Blank 



0.00 
0.50 
1.25 



0.50 
1.25 
2S0 



Overall 



Number 
of Data 



m 



Data 
Mean 



0.025 
0.058 
0.075 
0.053 



-omi 



31J 
6.1 
4.3 



Standaid(l) 
Deviation 



0.0099 



EXCHANGEABLE ALUMINUM - SOIL - docation (meq/ioo o 

QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 



2.n 



2.11 



2.H 




QUALITY CONTROL SAMPLE A+B 



i.« 



1.25- 



1.0S 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT " 






I 
I 
I 
I 
I 
I 
I 
1 

i 
I 
i 

1 
I 
I 
I 
I 
1 
I 
I 



•** ALUMINUM 



«** 



I 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Method Introduced 

ALEXCV,ALNDCV Units 

DOALSP Unit Code 

0928C2 Supervisor 

Streams, Lakes, and Soil Leachates 



* 24/10/85 
:ug^as Al 
: 063813 
: A. Neary 



f 
I 
I 
I 
1 

f 
I 
I 
I 
I 
I 
I 
I 



SAMPLING: 

Quantity Required 
Container 



30 mL 

PET - 500 mL Jars 



ANALYTICAL PROCEDURE; 

The procedure is based on the formation of an aluminum catechol-violet complex at pH 6.2. Phenanthroline 
hydroxy lamine HCl reagents are used to reduce interference by iron. An ion exchange column is used for 
separating OTganic and inorganic aluminum. Concentrations of aluminum arc determined by comparison with 
a similarly prepared series of standards and reported as ug/L as CV reactive Al. 

INSTRUMENTATION: 

Automated auto-analyzer/sampler system with colourimeter and chart recorder. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 10 standards daily 



Current W value: 2 



T value: lO 



CONTROLS: 

Calibration 
Drift 



LTBL plus 4 standards, e.g. QCA 

BL every 10 samples and BL plus clieck standard every 20 samples 



4,8 



ALUMINUM - DOALSP 

QUALITY CONTROL DATA FROM 09/01/89 TO 2inm9 
Lab: Dorset Analytical Range: - to 1000 ug/L as AI 

CALIBRATION CONTROL; 





Number 


Expected 


Av. Concn 


Av. 


Standanl(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


a 


89 


750.0 


7462 


-3.8 


7.m 


b 


89 


250.0 


253.2 


3.2 


5.6^ 


a+b 


89 


1000.0 


999.4 


-0.6 


10.30 


a-b 


89 


500.0 


492.9 


-7.1 


8.71 


c 


88 


75.0 


76.3 


1.3 


2.00 


d 


88 


25.0 


28.2 


IJ 


3.0« 


c+d 


89 


100.0 


104.4 


^^IkS 


4,06 


c-d 


89 


50.0 


48.1 


*IJI 


3.23 



s.d.(AB) Sw(within nm): 6.16 
s.d.(CD) Sw(within nm): 2.29 



S(between runs): 6.71 S/Sw: 1.09 
S(between runs): 2.60 S/Sw: 1.13 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







m 


1037 
525 
115 

• 60 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 


















Number of 
Data Pairs 

108 
64 
46 
30 

la 




50 

100 


Sample 
Concn Span 






Mean(2) 
s.d. 

1.93 

3.12 

12.47 

2026 

25.33 

5.06 


Coefficient 
ofvar.(%) 




50 

100 

250 

500 

1000 

Overall 


i2J 

5.0 

102 

m 


OTHER CHECKS: 
















.. 




Number 
of Data 






Data 
Mean 




Standard(l) 
Deviation 


Long Term Blank 
Standard Calibration 




® 






0.042 
100 




0.356 




■■if 



■«/'-''''• 5f' "• ' -^- , •■-'■ ■ 



fr •- 5^ ■ 



' -M-- T- '"f.- T ~r:f^,^ Sjt 



I 
I 
I 

I 

I 
I 

I 



ALUMINUM — DOALSP (UG/L AS AD 



QUALITY CONTROL DATA FROM 09/01/89 TO 27/09/89 



TUT 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** TOTAL ALUMINUM *** 



Dorset Method Introduced 

ALUT Units 

DOAAS Unit Code . 

005AF2 Supervisor 

Streams, Lakes, Precipitation, Biota and Groundwaters 



: 1 mL 

; 15 mL Polystyrene Tube, capped 



06/09/83 
ug/Las Al 
063813 
A. Neary 



ANALYTICAL PROCEDURE: 

Samples arc analyzed by GFAAS at 309.3 nm. 
Approximate absorbance: .5 at the full scale level 

INSTRUMENTATION: 

Automated GFAAS/samplcr system with microcomputer data processing software. 



REPORTING: 

Maximum Significant Figtires: 3 

CALIBRATION: 

BL plus 5 standards daily 

CONTROLS: 

Calibration : LTBL plus 4 standards, e.g. QCA 



Current W value: 1 



T value: 5 



I 
I 
1 
I 

1 
I 
I 
I 

I 
I 

I 
t 
I 
i 
t 
I 
1 
I 
I 
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TOTAL ALUMINUM-POAAS 

QUALITY CONTROL DATA FROM 16/01/89 TO 18/12/89 
Lab: Dorset Analytical Range; - to 200 ug^ as Al 

CALIBRATION CONTROL: 





Number 




of Data 


a : 


76 


b : 


76 


a+b: 


76 


a-b: 


76 • 


c : 


73 


d : 


73 


c+d : 


73 


c-d: 


73 



Expected 
Concn 



140.0 
70.0 

210.0 
70.0 
35.0 
7.0 
42.0 
28.0 



Av. Concn 

Measured 

134.21 
69.53 

203.74 
64.68 
38.05 
6.45 
44.51 
31.60 



-5.79 

-0.47 

'6.26 

-5.32 

3.05 

-0.55 

2.51 

3.60 



StandardCl) 
Deviation 

5.41 
4.46 
7.42 
6.58 
2.96 
1.57 
3.53 
3.16 



s.d.(AB) Sw(withln ran): 4.65 
s.d.(CD) Sw(within run): 2.23 



SCbetween runs): 4.96 S/Sw: 1.07 
S(between nms); 2.37 S/Sw: 1.06 



On any given day the calibration is accepted if the values obtained He within the ranges: 







m 


240 
90 


for 
for 
for 
for 


A-i-B 
A-B 
C+D 
C-D 






DUPLICATES: 


















Number of 
Data Pairs 

17 
15 

14& 




Sample 
Concn Span 




Mean(2) 
s.d. 

1.76 
3.61 

9.59 
7.28 


Coefficient 
ofvar.(%) 




0.0 

. 10.0 

25.0 

100.0 


Overall 


10.0 

25.0 

100.0 

200.0 


29.7 

192 

10.9 

6.7 


OTHER CHECKS: 




Number 
of Data 

76 
» 76 




-1 "■ 


Data 
Mean 




Standaid(l) 
Deviation 


Long Term Blank 
Absorbance 


•i 

406.5 




t 
50.99 



I 
t 
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TOTAL ALUMINUM - doaas (ug/l as ad 



QUALITY CONTROL DATA FROM 16/01/89 TO 18/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 



A# 



I 

I 
I 



»•* TOTAL CADMIUM *•• 



IDENTIFICATION: 

Laboratory : Dorset 

LIS Test Name Code : CDUT 

Work Station Code : DOAAS 

Method Code : 005AF2 

Sample Type/Matrix : Streams, Lakes, Preciffitation 

SAMPLING: 

Quantity Required s 1 mL 

Container I 500 mL acid washed Teflon container.bagged in a clean room 

ANALYTICAL PROCEDURE: 



Method Introduce 


d : 26/11/84 


Units 


: ug/LasCd 


Unit Code 


: 063848 


Supervisor 


: A. Neary 



Samples are analyzed by GFAAS at 228.8 nm. 
Approxiinate absorbance: .400 at the full scale level 



B INSTRUMENTATION: 

Automated GFAAS/sampler system with microcomputer data processing software. 



I 



REPORTING: 

Maximum Significant Figures: f Cartem W value: 0.(|| IT value: 0.0f 

CALIBRATION: 

BL plus 4 standards daily 

CONTROLS: 

Calibration : LTBL plus 4 standards, e.g. QCA 



I 
I 
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TOTAL CADMIUM - DOAAS 

QUALITY CONTROL DATA FROM 05/01/89 TO 13/12/89 
Lab: Domestic Water Analytical Range: - to 2.000 ug/1 as Cd 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


4m 


Standard(l) 




of Data 


Concn 
0.600 


Measured 
0.500 


Bias 

-0.100 


Deviation 


a : 


27 


0.0867 


b : 


27 


0.160 


0.188 


0.028 


0.0346 


a+b : 


27 


0.760 


0.689 


-0.071 


0.0994 




27 


0.440 


0.312 


-0.128 


0.0869 


c : 


27 


0.160 


0.187 


0.027 


0.0345 


d : 


27 


0.060 


0.057 


-0.003 


0.0202 


c+d: 


27 


0.220 


0.246 


0.026 


0.0426 


c-d: 


27 


0.100 


0.132 


0.032 


0.0369 



s.d.(AB) Sw(within nin): 0.061 S(between runs): 0.066 S/Sw: 1.07 
s.d.(CD) Sw(within mn): 0.026 S(between runs): 0.028 S/Sw: 1.08 

On any given day the calibration is accepted if the values obtained lie within the ranges: 



0.37 

0.18 

0.05 

-0.01 



1.15 for A+B 

0.70 for A-B 

0.39 for C+D 

0.21 for C-D 



DUPUCATES: 



Number of 
Data Pairs 

6 

m 



Sample 
Concn Span 



0.000 
0.025 
0.100 
OJOO 



0.025 
0.100 
OJOO 
2.000 



Overall 



Mean(2) 
s.d. 

0.014 
0.016 
0.020 
0.328 
0.019 



Coefficient 
ofvar.(%) 

157.1 
28.1 
14J 

N.A. 



OTHER CHECKS: 



Long Temi Blank 
Absorbance 



Number 
of Data 

28 



Data 
Mean 

0.002 
378.8 



Standard(l) 
Deviation 



0.0058 
154.6 



m 



I 
I 
I 
1 

I 
I 

I 

1 

i 
I 

I 

I 

1 

I 
I 

1 
t 
1 
I 



TOTAL CADMIUM - doaas <ug/l as cm 
QUALITY CONTROL DATA FROM 05/01/89 TO 13/12/89 




QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE C+D 




IL44 



0.H 



QUALITY CONTROL SAMPLE A-B 




-O-Ot 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



M 



•♦* EXCHANGEABLE CALCIUM - SOIL ♦*♦ 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



Dorset SoUs 

CAESC 

DOCATION 

306AA1 

Son 



: 6gdry 
: Glass jar 



Method Introduced 


: 01/06/80 


Units 


: meq/lOOg 


Unit Code 


: 355000 


Supervisor _ 


: A. Neaiy 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

A 3 g quantity of sample plus 30 mL of 2N sodium chloride is agitated for 4 hours in a centrifuge tube. The 

sample is centrifiiged and filtered. The filiate is analyzed fOT Ca by AAS at 422.7 nm witii an air-acetylene 

flame. 

Approximate absorbance: 0.3 at the fiill scale level. 

Aluminum, magnesium, and potassium are determined on the same extract 

INSTRUMENTATION: 

-Vaiian AA1275 with programmable sampler changer and Gilson Minipuls U pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 5 standards 



Calculated W value: 0.01 



T value: 0.05 



Three soil samples representing different soil types; 2 QC solutions at 25% and 75% of full 
scale; 2 method blanks; round robin ECSS samples (run occasionally). 

BLplus 1 standard (100% F.S.) every 10 samples 



CONTROLS: 

Calibration: 

Drift: 

NOTES: 

Cation exchange capacity (CEC) is calculated as the sum of the sodium chloride exchangeable Al, Ca, Mg, 

andK. 

Values for recoveries are unknown - average value used. 
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EXCHANGEABLE CALCIUM - DOCATION 



QUAIJTY CONTROL DATA FROM 20/03/89 TO 19/12/89 



Lab: Dorset Soils 
CALIBRATION CONTROL: 



Analytical Range: - to 5.0 meq/100 g 





Number 




of Data 


a : 


28 


b : 


28 


a+b: 


28 


a-b: 


28 



Expected 
Concn 



3.75 
1.25 
5.00 
230 



Av. Concn 
Measured 

3.7| 
4M 



BiM 

0.00 

-0.02 

-0.02 

0.02 



StandaTd(l) 
Deviation 



0.068 
0.041 
0.095 
0.060 



s.d.(AB) Sw(within ran): 0.042 S(between nins): 0.056 S/Sw: 1.3 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



4.63 
2.25 



5.37 for A+B 
2.75 for A-B 



RECOVERIES: 



I 
I 
f 
I 



DUPLICATES: 



Rl 
R2 
I^ 



Number of 
Data Pairs 



77 



OTHER CHECKS: 



Method Blank 



I 
I 



Number 
of Data 

28 
26 
28 



Av. Concn 
Measured 

2.96 
1.78 
0J5 



Sample 
Concn Span 



0.0 
IS 



Overall 



1.0 
2J 
5.0 



Number 
of Data 

28 



9M. 



Mean(2) 
s.d. 



0.039 
0.112 
0.142 
0.123 



Mean 



0.003 



Standard(l) 
Deviation 



0.214 
0.122 
0.040 



CoefRcient 
ofvar.(%) 

sja 

6.0 
4.0 



Standard(l) 
Deviation 

0.008 



EXCHANGEABLE CALCIUM - SOIL - docation (meq/ioo o 
QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 



S.3U 



4.(3 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



& 



I 






>;»> 



r 



«•:• 



CALCIUM 



**m 



IDENTIFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code: 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Atomic Absorption Method Introduced 

CAUR Units 

PRAA Unit Code 

002CA1 Supervisor 

Precipitation, ThroughfaU, Filter extracts 



5mL 

Glass or plastic 



18/05/79 
mg/LasCa 
064820 
M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 422.7 nm with an air-acetylene flame. AcidSfied lanthanum chloride is added 
as a releasing agent via an automated sampling train. 
Approximate absoitance: 0.2 at the full scale level. 

INSTRUMENTATION: 

Automated modular flow injection atomic absorption spectrophotometer (AAS) system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 0.02 



T value: 0.1 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g., QCA 

: BL every 10 samples; 2 standards every 20 samples. 



MODIFICATIONS: 

27/1 1/89 - Analytical System switched to SpectrAA^WO, an automated AAS with an IBM PC/2 Model 30 
computer to provide instrument control, data processing and mainframe communications, with BL plus 5 
standards 



"■^ 
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CALCIUM -PRAA 

QUALITY CONTROL DATA FROM 13/01/89 TO 26/1 1/89 
Lab: Atomic Absorption Analytical Range: - to 2.0 mg/L as Ca 



CALIBRATION CONTROL: 

Number 
of Data 



m m. 

b : 
a+b : 



76 
76 
76 



Expected 
Concn 



1.20 
0.20 
1.40 
1.00 



Av. Concn 
Measured 

1.204 
0.198 
1.402 
1.005 



Bias 



0.004 

-0.002 

0.002 

0.005 



Standaid(l) 
Deviation 

0.016 
0.007 
0.019 
0.017 



s.d.(AB) Sw(within run): 0.012 S (between nins): 0.013 S/Sw: 1.1 
On any given day the calibration is accepted if the values obtained lie within the ranges: 







1.31 
0.94 


1.49 for 
1.06 for 


A+B 
A-B 


DUPLICATES: 














Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


£? 


107 
49 

6 

13 
196 


0.00 
0.20 
0.50 
0.75 
1.00 


Overall 


0.20 
0.50 
0.75 
1.00 
2.00 


0.007 
0.007 
0.008 
0.013 
0.013 
0.008 


OTHER CHECKS 


■ 
• 














Number 
of Data 

m 
m 




... 


Data 
Mean 


Long Term Blank 
Absorbance 


-0.0012 
0.1455 



Coefficient 
ofvar.(%) 

7.2 
3.7 
1J2 
^3 
L2 



Standard(l) 
Deviation 

0.0073 
0.0155 



m 



I 
i 
I 
I 
1 
I 
I 

I 
I 

i 
I 
I 

f 
I 

I 
1 
I 
I 



CALCIUM — PRAA (MG/L AS Ca) 

QUALITY CONTROL DATA FROM 13/01/89 TO 26/11/89 



l.fl 




ui 




plIALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** CALCIUM *** 



IDENTmCATION: 

Laboratory 
LIS Test Name Code 
Workstation Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Atomic Absorption 
CAUR 
PRAAS 
002CA1 
Rivers, Lakes 



5mL 
Plastic 



Method Introduced 


: 20/07/88 


Units 


: mg/L as Ca 


Unit Code 


: 064820 


Supervisor 


: M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 422.7 nm with an air-acetylene flame. Acidified lanthanum chloride is added as a 
releasing agent via an automated sampling train. 
Approximate absorbance: 0.2 at the full scale level. 

IVSTRUMENTATION: 

Automated modular flow injection atomic absorption spectrophotometer (AAS) system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 0.05 



T value: 0.25 



CONTROLS: 

Calibration 
Drift 



I 3 standards, e.g., QCA 

: BL, reslope standard every 10 samples. 



MODIFICATIONS: 

2^/1 1/89 - Analytical System switched to SpectrAA-400, an automated AAS with an IBM PC/2 Model 30 compute: 
to provide instrument control, data processing and mainframe communications, with BL plus 5 standards 
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CALCIUM - PRAAS 
QUALITY CONTROL DATA FROM 18/01/89 TO 19/11/89 
L^: Atomic Absorption Analytical Range: - to 8.0 mg/L as Ca 

CALIBRATION CQ>ITROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 


Concn 
fe4 


Measured 
fi.40 


Bias 
0.00 


Deviation 


a : 


62 


0.056 


b : 


62 


II 


L61 


0.01 


0.031 


a+b: 


62 


101 


0.01 


0.071 


•a*b'j 


62 


4.^ 


4J0 


0,00 


0.056 


c t 


62 


lA 


1^1 


0.01 


0.031 


d : 


62 


0.4 


0.41 


0.01 


0.026 


c+d: 


62 


10 


2.DI 


b.oi 


0.052 


c-d; 


62 


12 


IJO 


0.00 


0.025 



s.d.(AB) Sw(within ran): 0.039 
s.d.(CD) Sw(within ran): 0.017 



SCbetweenrans): 0.045 S/Sw: 1.1 
S(betweenrans): 0.028 S/Sw: IM 



On any given day tte calibration is accepted if the values obtained lie within the ranges: 



7.64 
4.65 
1.64 
1.05 



8.36 
4.95 
2.36 
L35 



for A+B 

for A-B 

for C+D 

for G-D 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 



Mean(2) 
s.d. 



Coefficient 
ofvar.(%) 



m 



0.00 
1.60 
3.00 
5.00 



Overall 



L6Q 
3.00 
5.00 
8.00 



0.022 
0.031 
0.040 
0.061 
0.038 



1.1 
1.0 
1.0 



OTHER CHECKS: 



Long Tenn Blank 
Absorbance 



Number 
of Data 



Data 
Mean 

0.0001 
03057 



Standanl(l) 
Deviation 



0.0114 
0.0600 
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CALCIUM - PRAAS (MG/L AS Ca) 

QUALITY CONTROL DATA FROM 18/01/89 TO 19/11/89 




I 
I 




QUALITY CONTROL SAJCLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 
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*»♦ CALCIUM *•* 



IDENTIFICATIONi 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Atomic Absorption 

CAUR 

RMAAS 

0901A1 

Rivers, Lakes, Soil Extracts 



6niL 

Pet 500 mL Jars 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/04/74 
mg/Las Ca 
064820 
M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 422.7 nm with an air-acetylene flame. Acidified lanthanum chloride is added 
as a releasing agent via an automated sampling train. 
Approximate absorbance: 1. 14 at the full scale level. 

INSTRUMENTATION: 

Automated modular flow injection AAS system. 



i 

REPORTING: 

■ Maximum Significant Figures: 3 

^ CALIBRATION: 
I BL plus 1 1 standards 



Current W value: 0.1 



T value: 0.5 



I 
I 
t 
I 
I 
I 
I 



CONTROLS: 

Calibration : LTBL plus 3 standards, e.g., QCA 

Drift : BL livery 10 samples^ 2 standards every 20 samples. 
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CALCIUM - RMAAS 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 
Lab: Atomic Absorption Analytical Range: - to 40.00 mg/L as Ca 



CALIBRATION CONTROL: 





Number 




of Data 


a * 


m 


b : 


87 


a+b : 


87 


a-b: 


87 


c : 


87 


d : 


87 


c+d: 


87 


c-d; 


87 



Expected 
Concn 



MM: 

8.0 
40.0 

MM 
p 

mm 



Av. Concn 
Measured 



31.65 
7.97 
39.62 
23.67 
7.97 
1.99 
9.96 
5.98 



Av. 
Bias 

-0.35 
-0.03 
-0.38 
-0.33 
-0.03 
-0.01 
-0.04 
-0.02 



Standard(l) 
Deviation 

0.253 
0.093 
0.286 
0.251 
0.093 
0.043 
0.118 
0.085 



s.d.(AB) Sw(within run): 0.18 
s.d.(CD) Sw(within nm): 0.06 



S(between nins): 0.19 S/Sw: 1.1 
SCbetween runs): 0.07 S/Sw: 1.2 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







38.35 

22.90 

9.25 

5.50 


41.65 for 

25.10 for 

10.71 for 

6.50 for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 
















Number of 
Data Pairs 




Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
of var.(%) 




18 
69 
30 
15 
56 
188 


0.00 

2.00 

5.00 

lO.OO 

20,00 


2.00 

5.00 

10.00 

20.00 

40.00 

Overall 




0.058 
0.077 
0.125 
0.150 
0.250 
0.136 


5.0 
L7 
1.0 


OTHER CHECKS: 


., 












- 




Number 
of Data 




Data 

Mean 




Stimdaid(l) 
Deviation 


Long Tenn Blank 
Absorbance 




m 
m 




0.00 
1.13 




0.021 
0.145 



'ST 
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CALCIUM — RMAAs men as ca) 
QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 



(i.e 



3B.3S 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



10. IL 



t 
I 
t 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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*** CALCIUM *** 



IDENTIFICATION: 

Laborarory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption Metiiod Introduced : 08/04/86 

CAUR Units : mg/L as Ca 

WAAS Unit Code : 064820 

002CA1 Supervisor : M. Young 

Domestic Waters, Leachates, Effluents, Sewage,Industrial Wastes 



SAMPLING: 

Quantity Required 
Container 



6mL 

Pet 500 mL Jai 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 422.7 nm using an air-acetylene flame. Acidified lanthanum chloride is 
added as a releasing agent via an automated sampling train. 
Approximate absorbance: 1.17 at the full scale level. 

INSTRUMENTATION: 

Automated flow injection AAS system 



REPORTING: 

Maximimi Significant Figures: 3 



Current W value: 0.2 



T value: 1 



CALIBRATION: 

BLplus 11 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



MODIFICATIONS: 

17/11/89 -Everex system 1800 microcomputer software system introduced 



St 



I 



, '^[•yVj^'ft^-KT^'S^ll "T^* r*^' ■^-. *^' ''>."''5t% 
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I 
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I 





I .ah: Atomic Atediption 


CALIBRATION CON IROL: 






Number 


Expected 




of Data 


Concn 


a J 


152 


160.0 


b ; 


152 


40.0 


.mmt 


152 


200.0 


a-b: 


152 


120.0 


c : 


152 


40.0 


d : 


152 


10.0 


c+d: 


152 


50.0 


it^t 


152 


30.0 



CALCIUM -WAAS 

QUALITY CONTROL DATA FROM 05/01/89 TO 27/12/89 

Analytical Range: - to 200.0 mg/L as Ca 



Av. Concn ^, 

Measured Mi 

tMd NOLi 

39.8 
199.2 
119.6 

39.8 

10.0 

49.8 

29.8 

S(between nms): 1.84 S/Sw: 1.1 
S(betweenruns): 0.67 S/Sw: 1.1 



Standania) 
Deviation 



2.46 
0.87 

m9- 

2.41 
0.87 
0.39 
1.03 
0.86 



s.d.(AB) Sw(within mn): 1.71 
s.d.(CD) Sw(within run): 0.61 



W On any given day the cal ibration i 


s accepted if the values obtained lie within die ran^s: 






189.9 » 2ia0 

113.3 « 126.7 

44.5 - 54.5 

27.0 . 33.0 


for 

for 
for 
for 


A+B 
A-B 

C+D 
C-D 


.*! 




1 DUPLICATES: 


















Number of 
DataPaire 

m 

4lf 


( 


Sample 
Concn Span 


,5 




Mean(2) 
s.d. 

0.313 
0.495 
0.654 
1.377 
2.034 
1.033 


Coefficient 
ofvar.(%) 




0.00 

10.00 

20.00 

50.00 

100.00 


- 10.00 
. 20.00 

- 50.00 

- 100.00 

- 200.00 
Overall 


8.5 
3,1 
2.1 
1.7 
U 


OTHER CHECKS; 




Si. 

Number 
of Data 






Eiata 
Mean 


-.: 


Standaidd) 
Deviation 


■ Long Terni Blank 

■ Ab^orbance 




-0.017 
L152 


0.2586 
0.0507 



^ 



CAIiClXTM — WAAS (MG/L AS Ca) 



QUALITY CONTROL DATA FROM 05/01/89 TO 27/12/89 




QUALITY CONTROL SAMPLE A+B 



S4.S 



M.$ 




ts.r 




113.3 



QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

, CONTROL LIMIT 



I 
I 
I 
I 
1 

I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
I 
t 
I 
t 
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**• DISSOLVED INORGANIC - CARBON •*♦ 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Cock 
Sample Type/Matrix 



Dorset Method Introduced 

Die Units 

DODIC Unit Code 

1127C2 Supervisor 

Streams, Lakes, and Soil Leachates 



03/06/80 
mg/LasC 
064806 
A. Neary 



SAMPLING: 

Quantity Required; 
Container 



50 mL 

Pyrex culture tubes plus screw caps with cpne-shape liners, completely filled with 
no air space. 



ANALYTICAL PROCEDURE: 

Dissolved inorganic carbon, which is determined colourimetrically on the supernatant of i settled sample, is 
converted to carbon dioxide gas by acidification. The gas then passes through a gas-permeable membrane into 
a weakly-buffered alkaline phenolphthalein solution. The decrease in absorbance of this coloured solution is a 
measure of the dissolved inorganic carbon content of the sample. 
Approximate absorbance: 0.3 at the full scale level 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: air (COj-ftee) supply, dialysis 
unit Colourimetrie measurement is through a 5.0 cm. light path at 550 nm. Two analytical ranges are 
obtained from the output of the colouiimeter. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.02 



T value: 0.1 



CALIBRATION: 

BL plus 9 standards daily 



CONTROLS: 

Calibration: 
Drift: 



LTB plus 4 standards, e.g. QCA, QCB, QCC, QCD 

BL every 10 samples; BL plus 1 check standard eveiy 20 samples 



NOTES: 

As concentrations of calibration control solutions slowly change with time at these low concentrations, cali- 
bration control ranges are based on long term measured averages rather than expected conpentratipns. This 
method was changed to incorporate DCI in Jan. 1989. 
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DISSOLVED INORGANIC CARBON - DODIC 

QUALITY CONTROL DATA FROM 03/01/89 TO 22/12/89 
Lab: Dorset Analytical Range: - to 10.00 mg/L as C 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 
140 


Concn 
7.50 


Measured 
7.46 


Bias 


Deviation 


a : 


0.099 


b : 


140 


2.25 


2.19 


-0.06 


0.060 


a+b: 


140 


9.75 


9.65 


-0.10 


0.141 


a-b: 


140 


5.25 


5.28 


0.03 


0.083 


c : 


140 


1.50 


1.47 


-0.03 


0.045 


d ; 


140 


0.50 


0.49 


•O.Ol 


0.033 


c+d: 


140 


2.00 


1.96 


-0.04 


0.071 


0-d: 


140 


1.00 


0.98 


-0.02 


0.033 



s.d.(AB) Sw(wimin run): 0.059 
s.d.(CD) Sw(witliin run): 0.023 



SCbetween runs): 0.082 S/Sw: 1.38 
S(between runs): 0.039 S/Sw: 1.67 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







9.15 
4.85 
1.70 
0.80 


10.35 
5.65 
2.30 
1.20 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 


















Number of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




37 

$6 

110 

46 
415 


0.00 
0^0 
1.00 
2.00 
5.00 


0.50 

1.00 

2.00 

m 5.00 

10.00 

Overall 




0.013 
0.026 
0.035 
0.063 
0.123 
0.049 


4.8 
11 
2.1 
2.1 
Z8 


OTHER CHECKS: 




















Number 
of Data 

14® 




- 


Data 
Mean 




Standaiid(l) 
Deviation 


Long Term Blank 
Standard Calibration 


0.187 
400 


" 


0.0398 
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DISSOLVED INORGANIC CARBON - dodic ims/l as o 
QUALITY COIJTROL DATA FROM 03/01/89 TO 22/12/89 



IDS 




J.O 



S.IS 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



t 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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IDENTIFICATION: 



Laboratory 


: Colourimetry 


Lis Test Name Code 


■§ Die 


Work Station Code 


s ROM 


Method Code 


* 102AC2 



*** CARBON - DISSOLVED INORGANIC *** 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/04/78 
mg/Las C 
064806 
M. Rawlings 



Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



: Rivers, Lakes, Precipitation, Soil Extracts, Effluents, Domestic Water Supplies, 
Leachates, Sewages, Industrial Wastes 



: 10 mL 

: Glass or plastic 



ANALYTICAL PROCEDURE: 

Dissolved inorganic carbon, which is determined colourimetiically on the supernatant of a setded sample, is 

converted to carbon dioxide gas by acidification. The gas then passes through a gas-permeable membrane uito 

a weakly-buffered alkaline phenolphtiiaiein solution. The decrease in absorbance of this coloured solution is a 

measure of the dissolved inorganic carbon content of the sample. 

Approximate absorbance: 0.3 at the full scale level. 

Dissolved organic carbon, and reactive silicates are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow. system plus the following modules: air (C02-firee) supply, dialysis 
unit Colouiimetric measurement is through a 5.0 cm. light path at 550 nm.Data capture, reduction, and 
processing via a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.2 



T value: 1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 



m 



■»3?so-i ^.iii.wtm^-^' f=-^ l?^J^-*^^i^vy^^3s^ 
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DISSOLVED INORGANIC CARBON-ROM 

QUALITY CONTROL DATA FROM 03A)l/89 TO 29/12/89 
Lab: Colourimetry Analytical Range: - to 40.0 mg/L as C 



CALIBRATION CONTROLi 





Number 




of Data 


*J 


140 


b : 


140 


a+b ; 


140 


a-b: 


140 


c : 


140 


d : 


140 


c+d : 


140 


c-d: 


140 



Expected 
Concn 



Av. Concn 
Measured 

32.06 

7.86 
39.92 
24.20 

7.86 

1.96 

9.82 

5.89 



Av. 
Bias 

0.06 
-0.14 

0.20 
-0.14 
-0.04 
-0.18 
-0.11 



Standard(l) 
Deviation 



0.322 
0.211 
0.435 
0.328 
0.211 
0,116 
0.292 
0.177 



s.d.(AB) Sw(within run): 0.13 
s.d.(CD) Sw(within mn): 0.12 



SCbetween mns): 0.27 S/Sw: 1.17 
S(between nins): 0.17 S/Sw: L36 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







37.80 

22.50 

8.90 

5.30 


« 42.20 for 

# 25.50 for 

11.10 for 

6.70 for 


A+B 
A-B 
C+D 
C-D 


DUPLICATES: 




• 








Number of 
Data Pairs 




Sample 
Concn Span 






66 
58 

100 
90 

314 


0.0 

1.0 

2.0 

20.0 


Id 

20.0 
» 40.0 
Overall 





Mean(2) 
s.d. 



0.134 
0.308 
0.372 
0.382 
0293 



Coefficient 
ofvar.(%) 

29.9 

22.8 

5.6 



OTHER CHECKS: 



Long Term Blank 



Number 
of Data 

136 



Data 
Mean 

0.034 



Standard(l) 
Deviation 



0.123 



I 
I 



DISSOLVED INORGANIC CARBON - rom (mg/l as o 
QUALITY CONTROL DATA FROM 03/0X/89 TO 29./12/89 




as 



Si 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



11. f 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



W' 



i 



I 



I 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



*♦* CARBON -DISSOLVED ORGANIC *** 



Colourimetry 


Method Introduced 


: 01/04/78 


DOC 


Units 


: mg/LasC 


ROM 


Unit Code 


: 064806 


102AC2 


Supervisor ' 


i M. Rawlings 



: Rivers, Lakes, Precipitation, Soil Extracts, Effluents, Domestic Water Supplies, 
Leachates, Sewages, ^dustiial Wastes 



I 



I 
I 



SAMPLING: 

Quantity Required 
Container 



10 mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Using an automated system, the supernatant from a settled sample is acidified and flushed with nitrogen gas 
(500 mL/min) to remove inorganic carbon. Organic carbon is tfien oxidized to carbon dioxide gas by exposure 
to ultra-violet light (lAO in acid-persulphate media. The gas then passes through a gas-peimeable membrane 
into a weakly-buffeied alkaline phenolphthalein solution. The decrease in absorbance of this coloured solu- 
tion is a measure of the dissolved organic carbon content of the sample. 
Approximate absorbance: 0.3 at the full scale level. 
Dissolved inorganic carbon, and reactive silicates are determined simultaneously. 

INSTRUMENTATION! 

Basic automated modular continuous flow system plus die following modules: nitrogen and air (C02-£ree) 
supplies with flow controls, dialysis unit, UV digestor. Colouiimetric measurement is through a 5.0 cm. light 
padi at 550 nm. Data capture, reduction, and processing via a multi-stage microcomputer system. 



I 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0i.lf 



T value; 03 



I 
I 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



DISSOLVED ORGAMC CARBON-ROM 

QUALITY CONTROL DATA FROM 03/01/89 TO 29/12/89 
Lab: Colourimetry Analytical Range: - to 20.0 mg/L as C 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 

140 


Concn 


Measured 


Bias 


Deviation 


a 


16.0 


16.02 


0.02 


0.13 


b 


140 


4.0 


3.97 


-0.03 


0.09 


a+b 


140 


20.0 


19.99 


-0.01 


0.18 


a-b 


140 


12.0 


12.05 


0.05 


0.13 


c 


140 


4.0 


3.97 


-0.03 


0.09 


d 


140 


1.0 


1.02 


0.02 


0.07 


c+d 


140 


5.0 


4.99 


-0.01 


0.15 


c-d 


140 


3.0 


2.95 


-0.05 


0.07 



s,d.(AB) Sw(within nin): 0.09 
s,d.(CD) Sw(within run): 0.05 



S(between runs): 0.11 S/Sw: 1.2 
S(between runs): 0.08 S/Sw: 1.6 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







19.30 ^ 20.70 

11.50 - 12.50 

4.60 - 5.40 

2.76 - 3.24 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 
















Number of 
Data Pairs 


Sample 
Concn Span 






Mean(2) 
s.d. 


Coefficient 

ofvar.(%) 




100 
126 
138 
28 
392 


0.00 - 2.00 

2.00 - 4.00 

4.00 ' 10.00 

10.00 ' 20.00 

Overall 






0.081 
0.108 
0.123 
0.226 
0.111 


i':7' 

4.1 
2:6 

1.6 


OTHER CHECKS: 


















Number 
of Data 




Data 
Mean 


- 


Standard(l) 
Deviation 



Long Term Blank 



0.01 



0.10 



If 
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DISSOLVED ORGANIC CARBON - bom {mg/l as o 

QUALITX CONTROL DATA FROM 03/01/89 TO 29./12/$S 



a.T 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



80 
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*** INORGANIC CARBON . SOIL *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 
TtC 
DOTIC 
002 ABl 
Soil 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/06/80 

% dry weight as C 

070806 

A. Neary 



SAMPLING: 

Quantity Required 
Container 



2gdry 
Glass vial 



SAMPLE PREPARATION: 

Samples are air dried and ground to <500 um. 

ANALYTICAL PROCEDURE: 

Inorganic carbon is determined by measuring the CO2 evolved by the reaction of carbonate with hydrochloric 
acid in a closed system (constant temperature and pressure). The CO^is swept by purified air through a KI 
scrubber into the cathode compartment of a coulometer in which the C02is absorbed by the cathode solution. 
.It is measured by automated coulometric titration to a colourimetric endpoint 

INSTRUMENTATION: 

-Coulometrics 5010 C02 coulometer 
-Carbonate impinger train - Coulometrics 
-Balance, accurate to 0.0001 g 

REPORTING: 

Ma»mum Significant Figures: 3 



Calculated W value: 0.01 



T value: 0.05 



CONTROLS: 

Calcium Carbonate 12% 

Barium Carbonate (6.1%) 

Two soil samples representing different soil ^^s and inorganic carbon concentrations. 

NOTES: 

Inorganic carbon is not analyzed for samples in which pH (0.0 IM CaCl^ < 5.0. 



8.1 



I 
I 



INORGAMC CARBON - DOTIC 

QUALITY CONTROL DATA FROM 05/04/89 TO 27/09/89 



Lab; Dorset Soils 



Analytical Range: - lo 2.0 % as C 



CALIBRATION CONTROL: 

Number 
ofDaia 



ja i 

b : 

a*b: 

a-b: 



m 

12 
12 



Expected 
Concn 



12.00 
6.08 

18.08 
5.92 



Av. Concn 
Measoied 

11.976 
6.073 

18.048 
5.903 



Bias 

-0.004 
-0.007 
-0.032 
-0.017 



s.±(AB) Sw(withinrun): 0.071 S(between nins): 0.056 S/Sw:0.78 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



S(andard(l> 
Deviation 

0.056 
0.056 
0.049 
0.101 



a 






16.58 
4.92 


RECOVERIES: 


m 




Number 
of Data 




1^ 
12 


DUPUCATES: 










■r 


Number of 
Data Pairs 





1958 
6,92 



for 
for 



A-fB 
A-B 



Mm 



OTHER CHECKS: 



Digested Blank 



Av. Concn 
Measured 



0.016 





Sample 
Concn Span 

04 

10.0 

100.0 

Overall 




Mean(2) 
s.d. 


10^0 


0.002 
0.016 
NA 
0.010 


Number 
of Data 




Data 
Mean 





Standard(l) 
Deviation 

0.062 
0.0044 



Coefficient 
ofvar.(%) 



0.004 



6.9 

3.4 



Standaid(l) 
Deviation 



OJ0O15 



I 
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INORGANIC CARBON - SOIL - dotig (% as o 

QUALITY CONTROL DATA FROM 05/04/89 TO 27/09/89 



H.a 



MM 



C.9 



IS 



s.« 



4.S 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 
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**• TOTAL CARBON - SOIL *•* 



roENTmCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Contmner 



Dorset Soils 

ORGC 

DOOXMAT 

CALCOl 

Sou 



0.1 to 0.5 g (toy 
Glass vial 



Method Introduced 
Units 
Unit Code 
Supervisor 



:t)l/lQ/80 - 
: % organic carbon 
: 500806 
* A, Neaiy 



SAMPLE PREPARATION: 

Samples are air dried and a <2mm subsample ground to <500um. 

ANALYTICAL PROCEDURE: 

Total carbon is detennined by a UlC/Colourimetrics combustion furnace with electrometric titration. Tlie per- 
centage by weight of organic carbon in a soil sample is reported and is calculated as the difference between 
total carbon and inorganic carbon. Inorganic carbon (carbonate Q is determined colourimetrically after 
reaction of the sample in HQ. 

INSTRUMENTATION: 

-UlC/Colourimetrics combustion furnace with colourimetric titration of carbon 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.01 



^vahie:0.05 



CONTROLS: 

CaC03, plus 2 representative soil samples, 3 duplicates 



I 
I 
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TOTAL CARBON - DOOXMAT 



QUALITY CONTROL DATA FROM 11/05/89 TO 26/10/89 



Lab: Dorset Soils 



Analytical Range: - to 40.0 % total carbon 



RECOVERIES: 





Number 
of Data 




Av. Concn 
Measured 




Standard(l) 
Deviation 


R3: 


21 
21 
21 




11.967 
3.702 
0.382 


0.077 
0.069 
0.012 




DUPLICATES: 
















Number of 
Data Pairs 


Sampl 
Concn S 


e 
pan 

5.0 
10.0 
20.0 
40.0 


Mean(2) 
s.d. 


- 


Coefficient 
of var.(%) 


33 

23 

2 

5 

63 




0.0 

5.0 

10.0 

20.0 


Overall 


0.11 
0.38 
0.29 
1.47 
0.31 


7.7 
5.5 
23 

2.1 


OTHER CHECKS: 




















Number 
of Data 




Data 
Mean 






Standard(l) 
Deviation 



Filtered Blank 



1^ 



0.017 



0.005 



I 



I 



«•• TOTAL ORGANIC CARBON *•• 



I 



I 
I 
I 
I 
I 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Woik Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



MISA 

TOC 

WAC 

SUMOOl 



Metliod Introduced 
Units 
Unit Code 
Supervisor 



01/05/89 
mg/LasC 
064000 
P. Campbell 



I 
I 
I 
I 
I 
I 
I 



I CONTROLS; 
Calibration; 



Industrial Effluents*, Sewage* (*Prior authorization requited for this test) 



500 mL 
Glass or plastic 



ANALYTICAL PROCEDURE: 

If particles in the sample are greater than about 2 mm diameter the sample is homogenized. An aliquot up to lOGknL is 
acidified with sulphuric acid to pH 2.0. thrai bubbled with nitrogen gas for 10 minutes to remove inorganic carbon. The 
aliquot is then filtered through a 47 mm diameter glass fibre filter (particle size retention nominally 15 um). The filtrate 
is analyzed in an automated system, using ultra-violet^rsulphate digestion with infta-red detection of carbon dioxide, 
to obtain the manually*acidified dissolved organic cartion (AbOO result The filter is dried at 103T overnight and 
ignited at 1370°C in a Leco carbon analyzer to obtain ttie non-dissolved organic caibon (NDOQ result The sum of 
ADOC and NDOC provides the TOC result 

INSTRUMENTATION: 

Leco CR12 carbon analyzer 

Astro 2001 carbon analyzer with autosampler 



Current W vdue: 1 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

A solution of potassium btphthalate is used to calibrate die ADOC analyzer. 
Powdered potassium biphthalate standards are used to calibrate the NDOC analyzer. 



T value: 5 



ADOC: 3 QC solutions 

NDOC: 2 powdered standards 

ADOC: Untreated acidified distilled deionized water (LTB) and method blank 

NDOC: Unused filters and method blank filters are used 

Standard every 10 crucibles in Leco or every 10 tubes in auto-sampler 

Repeat sample diluted 50% further at least evei^ 10 samples 

SpUced sampte at least every 10 samples 

Duplicate sample at least every 10 samples 



Blanks: 

Drift: 

Matrix: 

Precision: 

MODIFICATIONS: 

New Method 



NOTES: 

Extra QC checks were added for the MISA program. 
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TOTAL ORGANIC CARBON 

QUALITY CONTROL DATA FROM 01/05/89 TO 31/12/89 
Lab: MISA Analytical Range: - to 50 mg/L as C 



CALIBRATION CONTROL: ADOC^WOC 



\T>or. 




Number 




Expected 


Av. Concn 




M»*. 


Standaid(l) 






of Data 




Concn 


Measured 




Wm 


Deviation 




a : 


53 




40.Q 


40.29 




0290 


0.7154 




b: 


53 




5,0 


5.38 




0.380 


0.4252 




a+b: 


53 




4S.0 


45.68 




0.680 


0.9074 




a-b: 


53 




3$.Q 


34.91 




-0.090 


0.7495 




c: 


53 




5Jt) 


5.38 




0.380 


0.4252 




d: 


53 




LO 


LIS 




0.150 


0.3353 




pMf 


53 




6.0 


6i3 




0.530 


0.7078 






53 




4.0 


4.23 




0230 ' 


0.3058 


woe 




Number 




Expected 


Av. Concn 




-Jm- 


Standaid(l) 




a: 


of Data 
32 




Concn 
32.0 


Measured 
32.57 


- 


Bias 

0.570 


Deviation 




0.9643 




b: 


32 




12.0 


12.28 




0280 


0.6664 




a+b: 


32 




44.0 


44.86 




0.860 


1.3292 




a-b: 


M: 




20.0 


20.29 




0290 


0.9904 


ADOC 


















s.d.(AB) Sw(withiii run): 


0.53 


S(between luns): 


0.59 


S/Sw: 


1.11 




s.d.(CD) Sw(within run): 


0.22 


S(between rans): 


0.38 


S/Sw: 


1.77 




NPOC 


















s.d.(AB) Sw(within nin): 


0.70 


S(between mm): 


0.83 


S/Sw: 


1.18 





On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



ADOC 



43.0 

33.0 

4.0 

3.0 



NDQC 



47.0 

37.0 

8.0 

5.0 



for A+B 

for A-B 

for C+D 

for C-D 



for 
for 



A+B 
A-B 
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TOTAL ORGANIC CARBON CONT'D 



DUPLICATES: 



Number of 
Data Pairs 



19 
21 



Sample 
CoiK:n Span 



UO 

10.0 

100.0 



10.0 
100.0 
400.0 



Overall 



Mean(2} 
s.d. 



1.137 
2.105 
7281 
1.951 



CoefBciem 
ofvar.(%) 

24.3 

14J 

2.8 



OTHER CHECKS: 



ADQCrMTDBLK 
ADOC: LTB 
NDOriMTDBTK 



Number 
of Data 



Data 
Mean 

0.6200 
0.1830 
0.1130 



StandaidCl) 
Deviation 



0.2560 
0.2334 
0.2120 
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TOTAL ORGANIC CARBON - wactoc (mg/l as c) 
ADOC - QUALITY CONTROL DATA FROM 01/05/89 TO 31/12/89 





I 
I 
I 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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TOTAL ORGANIC CARBON - wactoc (mg/l as c> 
NDOC - QUALITY CONTROL DATA FROM 01/05/89 TO 31/12/at 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 



*** 



CHLORIDE 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



Colourimetry Method Introduced 

CLIDUR Units 

COCL Unit Code 

004BC2 Supervisor 

Rivers (non-APIOS), Lakes (non-APIOS), Soil Extracts, 

Effluents, Domestic Water Supplies, Leachates, Sewages, 

Industrial Wastes 



: 10 mL 

: Glass or plastic 



01/05/75 

mg/LasCl 

064960 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Chloride ions arc combined with mercuric thiocyanate releasing thiocyanate quantitatively. Thiocyanate then 

reacts with ferric ions to produce feme thiocyanate (red), and the absorbance of the latter is measured colouri- 

metrically. 

Approximate absorbance: 0.5 at the full scale level. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colourimetric measurement trough a L5 cm light path 

at 470nm. 

Data capture, reduction, and processing via a multistage microcomputer system. 



REPORTING: 

Maximimi Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.2 



T value: 1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standaid every 20 samples 



NOTE: 

This workstation was created Oct 22/87 to take over all chloride testing being done on the ROM woricstation," 
and at the separate "chloride only" sub-workstation. The original channels were retired at that time. The COCL 
workstation uses the identical method with a minor range change to suit the range of values expected from the 
full sample load. Chloride testing for river and lake samples collected under the APIOS program, and for pre- 
cipitation samples, is performed by ion chromatography at the PRICl workstation. 



CHLORTDE-COCL 



QUALITY CONTROL DATA FROM 1 1/01/89 TO IVlTm 
Lab: Colourimetry Analytical Range: - to 100 mg/L as Q 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 
199 


Concn 


Measured 


Bias 
0.104 


Deviation 


a. I 


75.0 


75.104 


0.307 


b: 


199 


25.0 


25.103 


0.103 


0.166 


>a>^..:^ 


199 


100.0 


100.208 


0.208 


0.374 


a^^ 


199 


50.0 


50.002 


0.002 


0.323 


c : 


199 


25.0 


25.103 


0.103 


0166 


d : 


199 


5.0 


5.001 


0.001 


0.138 


c+d: 


199 


30.0 


30.104 


0.104 


0.264 


c-d: 


199 


20.0 


20.102 


0.102 


0.153 



s.d.(AB) $w(within run): 0.23 
s.d.(CD) Sw(within nm); 0.11 



S(between runs): 025 S/Sw: l.OS 
S(betweenmns): 0.15 S/Sw: 1.41 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







98.8 - 101.2 for 

49.2 - 50.8 for 

29.3 - 30.7 for 
19.55 - 20.45 for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 














Number of 
Data Pairs 

m. 

124 

150 

57 

" mi 


Sample 
Concn Span 

0.0 » 10.0 
10.0 «^ 20.0 
20.0 - 50.0 

WM - loao 

Overall 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




0.121 
0.161 
0.230 
0.468 
0.183 


522 
1.30 


OTHER CHECKS: 













Number 
of Data 



Datta 

Mean 



Long Tenn Blank 



-0.031 



Standanl(l) 
Deviation 

0.158 
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CHLORIDE - COCL (MG/L AS CI) 



QUALITY CONTROL DATA FROM 11/01/89 TO 22/12/89 



ffll.3- 




SD.» 



«.i 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



3B.>. 



s.y 




3ie 



19.» 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 



■^'Haf'^^iii'^ — ^5^; ■ 



yr^^^'X'-?^' ■ v*^"'?"~^"^'"TO"^»'"'(-J5[" 



■-•^l^lif'- 



'^- . 



^T'y-'T "S?" — J*^' 



I 
I 
I 

) 

I 
I 
I 
I 



*«* 



CHLORIDE 



*«« 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Ion Chromatography Method Introduced 

CLJDUR Units 

PRICl Unit Code 

005AI0 Supervisor 

Precipitation, Throughfall, Stemflow 



i iSfflL 

; Polystyrene bottle 



01/04/78 
mg/LasQ 
064960 
F.Lo 



ANALYTICAL PROCEDURE: 

Chloride is separated from other anions in the sample by automated suppressed ion chromatbgraphy using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with NajCOj/NaHCOjto match the eluent strength and maintain background conductivity. 
The concentration of chloride in mg/L as CI is determined by the comparison of the sample peak heights to a 
series of standards. 
Nitrogen-nitrate and sulphate are determined simultaneously. 

INSTRUMENTATION: 

Modular continuous flow ion chromatographic system plus microcomputer for automated sample injection, 
timing, and partial data processing. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0,01 



T value: 0.05 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 
* 1 standard every 10 samples 
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CHLORIDE - PRICl 



QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 
Lab: Ion Chromatography Analytical Range: - to 2.0 mg/L as CI 



CALIBRATION CONTROL: 





Number 
of Data 


1 1 

is : 

a+b : 

a-b: 


111 
111 
111 

111 



Expected 
Concn 



1.60 
0.40 
2.00 
1.20 



Av. Concn 
Measured 

1.590 
0.394 
1.983 
1.196 



Bias 

-0.010 
-0.006 
-0.017 
-0.004 



Standard(l) 
Deviation 



0.025 
0.020 
0.036 
0.028 



s.d.(AB) Sw(within run): 0.020 S (between runs): 0.023 S/Sw: 1.15 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





IJ - 2.1 for 
1.1 ^ 1.3 for 


A+B 
A-B 






DUPLICATES: 








ft 




Number of . 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 

0.0115 
0.0170 
0.0174 
0.0309 
0.0161 


Coefficient 
ofvar.(%) 


112 
50 

25 

271 


0.00 - 
0.20 - 
0.50 - 
1.00 - 
Overall 


0.20 
0.50 
1.00 
2.00 


12.0 
6.8 
3.0 
2.3 


OTHER CHECKS: 








'J 






Number 
of Data 

m 


__ 


Data 
Mean 




Standard(l) 
Deviation 


Long Term Blank 


0.012 




0.007 
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I 

I 

I 

> 

I 
I 
I 
I 
I 
I 



I 
I 
I 



CHLORIDE - PRICl (MG/L M Cli) 



QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 




QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
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*** 



CHLORIDE 



*** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



Ion Chromatography Method Introduced 

CLIDUR Units 

PRLO V Unit Code 

004AIC Supervisor 

W40 filters from LoVol filter packs 



1 filter 

50 mL polyethylene tube 



01/04/78 
ug/Filter as CI 
361960 
RLo 



SAMPLE PREPARATION: 

Filters are extracted with 50.0 mL of DDW in polyethylene tubes with ultrasonic treatment followed by a 24 
hour rest period. 

ANALYTICAL PROCEDURE: 

Chloride is separated from other anions in the sample by automated suppressed ion chromatography using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with Na^COj/NaHCOato match the eluent strength and maintain background conductivity. 
The concentration of chloride in mg/L as Q is determined by the comparison of the sample peak heights to a 
series of standards. Results are converted to ug/filter as CI. 
Nitrogen-nitrate and sulphate are determined simultaneously. 

INSTRUMENTATION: 

Ultrasonic bath; modular continuous flow ion chromatographic system plus microcomputer for automated 
sample injection, timing and partial data processing. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 1 



T value: 5 



CONTROLS: 

Calibration 
Drift . 



NOTES: 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



Detection criterion is based on duplicate analyses of the extract from one filter because duplicate filters are no 
received. 
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I 
I 
I 

) 

I 
I 
I 
I 
I 
I 



CHLORIDE - PRLOV 

QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/89 
Lab: Ion Chromatography Analytical Range: - to 100 ug/filter as Q 



CALIBRATION CONTROL: 

Niunber 
of Data 



a 
b 

a+b 
a-b 



31 

31 
31 



Expected 
Concn 

80.0 

20.0 

100.0 

60.0 



Av. Concn 
Measured 

80.22 

20.21 

100.43 

60.02 



Bias 

0.22 
0.21 
0.43 
0.02 



Standard(l) 
Deviation 



0.87 
0.85 
1.45 
0.94 



s.d.(AB) Sw(within run): 0.67 S (between runs): 0.86 S/Sw: 1.29 



On any given day the calibration is accepted if the values obtained lie within the ranges; 



s 


, 


96.3 
57.5 


103.7 for 
« 62.5 for 


A+B 
A-B 






1 


DUPLICATES: 

Number of 
Data Pairs 


J 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


1 


m 

13 

4 

39 


15.0 
37.5 


15.0 

37^ 

100.0 

Overall 




QM 
0.48 
1.12 
0.40 


Z2 

Z5 




1'HER CHECKS: 








,i- 




X-ong Term Blank 


Number 
of Data 


~ 


Data 
Mean 


— 


Standaid(l) 
Deviation 


m 


0.005 


0.032 




s 
























t' 




f 




-J 









PHl! 



CHLORIDE - PRLOV (OG/FILTER AS CW 



QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/89 



) 103. 1 




gE.3 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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I 
I 

J 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



*♦* CHLOROPHYLL •** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 

Other 



: Colourimetry 

I CHLRAT.CHLRBT.CHLRAC 

i RCHLO 

: 002DS2 

: Rivers, Lakes, Effluents 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/04/75 

ug/L 

06300 

P. Campbell 



: 1000 mL for clear samples; SOOniL if visibly green 
: Glass or plasdc 

: In the field a sample is filtered through a nylon filter. The filter is folded and then 
placed between two membrane filter- support pads, and the package is enclosed in a 
plastic dish, kept in the dark or wrapped in aluminum foU, and shipped immediately, 
or kept frozen. 

m 

ANALYTICAL PROCEDURE: 

Using a Commodore PET microcomputer-controlled, automated spectrophotometer, two scans are developed 
with absorbance measurements at 630, 645, and 663 nm for the first scans; the minimum absorbaiice value 
between 710 and 750 nm (readings at 5 nm intervals) is utilized as a turbidity COTrection. Chlorophyll a and b 
are calculated from this scan. Aftsr automated acidification, the second scan is obtained from the wavelengths 
630, 645, 665 nm for calculating chlOTophyll a, corrected. SCOR-UNESCO equations are us«i for all chloro- 
phyll calculations, 

INSTRUMENTATION: 

-Automated modular continuous flow scanning spectrophotometer system 

-Microcomputer system for control of sampling, timing and data processing (i.e. data capture, calculations and 

transfer of lesidts to LIS) 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.2,0.1,1 



T value: 1,0.5,5* 



CONTROLS: 

Calibration 
Drift 



NOTES: 



: LTBL plus 2 "standards", e.g. QCA 
: "standard", BL eveiy 20 samples 



"Standards" are prepared from chlorophyll a and b, but the materials are neither analytical grade nor are their 
solutions stable. Thus calibration controls are based on measured averages. 

* Chlorophyll a, b and a acidified (corrected) respectively. 

CHLRAC test method data stmimary not ayailable due to insufficient data. 
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CHLOROPHYLL "a" - RCHLO 

QUALITY CONTROL DATA FROM 01/01/89 TO 31/12/89 
Lab: Colouiimetry Analytical Range: - to 500 ug/L 



CALIBRATION CONTROL: 

Number 
of Data 



a 
b 
a+b 
a-b 



120 
120 
120 
120 



Expected 
Concn 



3.0 
LO 

2.0 



Av. Concn 
Measured 

3.03 
1.02 
4.04 
2.01 



Bias 



-0.03 
-0.02 
-0.04 
-0.01 



Standani(l) 
Deviation 



0.119 
0.076 
0.180 
0.086 



s.d.(AB) Sw(within run): 0.06 S(between runs): 0.10 S/Sw: 1.6 



On any given day tfie calibration is accepted if the values obtained lie within the ranges: 







3.6 - 4.4 for 
1.8 - 22 for 


A-i-B 
A-B 






DUPLICATES: 














Number of 
Data Pairs 


Sample 
Concn Span 

0.0 - 5.0 

5.0 - 25.0 

25.0 - 100.0 

100.0 - 500.0 

Overall 




Mean(2) 
s.d. 

0.38 
0.75 
3.31 
10.39 
1.58 


Coefficient 
ofvar.(%) 




m 


17.2 
7,6 
SJ& 
3.4 


OTHER CHECKS 


• 














Number 
of Data 


Data 
Mean 




Standard(l) 
Deviation 



I 
I 



Blank 



0.05 



0.069 
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CHLOROPHYLL "a" rchlo (ug/d 
QUALITY CONTROL DATA FROM 01/01/89 TO 31/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



10^ 



CHLOROPHYLL "b" -RCHLO 



QUALITY CONTROL DATA FROM 01/01/89 TO 31/12/89 
Lab: Colourimetry Analytical Range: - to 75.0 ug/L 



CALIBRATION CONTROL: 

Number 
of Data 



a : 
b : 



a-b 



120 
120 
120 
120 



Expected 
Concn 



3.0 
1.0 



W 



Av. Concn 
Measured 

2.9996 
1.0050 
4.0046 
1.9946 



Av. 
Bias 

-0.0004 
0.0050 
0.0046 

-0.0054 



Standard(l) 
Deviation 

0.133 
0.083 
0.193 
0.109 



s.d.(AB) Sw(within run): 0.08 S (between runs): 0.11 S/Sw: 1.43 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





3.60 
1.80 


4.40 
2.20 


for 
for 


A+B 
A-B 




DUPLICATES: 












Number of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 


6 

7 

10 

23 


0.0 
10.0 
25.0 


10.0 
25.0 
75.0 
Overall 


0.302 
1.037 

3.521 
1.607 


OTHER CHECKS: 






-' 








Number 
of Data 






Data 
Mean 





Blank 



120 



0.05 



Coefficient 
ofvar.(%) 



u 
u 



Standard(l) 
Deviation 

0.069 
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I 
I 



- "afw?-" -t." "-.i-. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

a 
I 



CHLOROPHYLL "b" rchlo {og/d 
QUALITY CONTROL DATA FROM 01/01/89 TO 31/12/89 




QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** CLAY ♦♦* 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

CLAY 

DOPARTSZ 

AM1002 

Soil 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/06/80 
% by weight 
070000 
A. Neary 



SAMPLING: 

Quantity Required 
Container 



20 g dry 
Glass jars 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

To pievem flocculation a portion of sample, pretieated for organic matter and carbonate removal, is dispersed 
in a sodium hexametaphosphate solution. The sand fraction ( >53 um) is removed by wet sieving; the silt and 
clay fraction is dispersed in a sedimentation cylinder. The percentage of clay in the sample is based on the 
settling velocities of spherical particles by the application of Stokes Law. 

INSTRUMENTATION: 

-Sartorius 4 place digital balance (Handy) 
-Balance accurate to 0.0001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 1 



T value: 5 



CALIBRATION: 

Balance zero 



CONTROLS: 

Recovery: 



2 long term soil samples representing different soil types plus round robin ECSS samples 
(run occasionally) 
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GLAY - DOPARTSZ 



QUALITY CONTROL DATA FROM 1 1/04/89 TO 04/10/89 



Lab: Dorset Soils 



Analytical R^ge; - to 100 % by wt. 



RECOVERIES: 



Rl: 
R2: 



Number 
of Data 



Av. Concn 
Measured 

52.75 
1.44 



Standard(l) 
Deviation 

3.95 
1,81 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 

0.0 - 20.0 

20.0 - 50.0 

50.0 - 100.0 

Overall 



Mean(2) 
s.d. 

0.50 
1.92 

N.A 



Coefficient 
of var.(%) 

5.7 
13.3 

N.A 
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*** 



COLOUR • TRUE 



*** 



roENlll<lCATION: 

Laboratory 
LIS Test Name Code 
Workstation Code 
Method Code 
Sample Type/Matrix 


Dorset 

COLTR 

DOCC 

1102KP 
Streams, Lakes 


SAMPLING: 




Quantity Required : 
Container : 


75 mL 

PET 500 mL Jar 



Method Introduced 


15/10/80 


Units 


TCU 


Unit Code 


340000 


Supervisor 


A. Neary 



ANALYTICAL PROCEDURE: 

True colour is measured on a settle sample colourimetrically in a system calibrated with acidified chloroplatinate 

standards. Colour is measured using a broadband blue filter. Turbidity effects are partially suppressed by using a 

broadband red filter. True colour is calculated from the two absorbance measurements using an empiricily derivei 

equation. 

Approximate absorbance: 0.05 at the full scale level. 

INSTRUMENTATION: 

Two colourimeters, one with broadband blue filter (400-450 nm) and the other with broadband red filter (660-740 
nm). Colouiimetric measurement is through a 4.0 cm. light path. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 1.0 



T value: 5 



CALIBRATION: 

Blank Only 

CONTROLS: 

Calibration : LTBL plus 2 standards, e.g. QCA, QCB 

NOTES: 

Slope factor is changed whenever light source in a colouiimeter or cell is replaced. This is accomplished by 
analyzing 7 standards. 
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COLOUR - TRUE - DOCC 

QUALTTY CONTROL DATA FROM 03/01/89 TO 19/12/89 
Lab: Dorset Analytical Range: - to 100 TCU 



CALIBRATION CONTROL: 





Number 
of Data 


4i 

b : 

a+b: 

a-b: 


101 
101 
101 
101 



Expected 
Concn 



Av. Concn 
Measured 



mo 

60.0 



47.0 

9.9 

56.9 



Av. 

Bias 

-3.0 
-0.1 
-3.1 
-2.9 



Standanl(l) 
Deviation 

1.7 
J),9 
2S 
1.4 



s.d.(AB) SwCwithin luni; 1.02 S(between runs): 1.37 S/Sw: 1.34 
On any given day the calibration is accepted if the values obtained lie within the ranges: 







;PI »■ 67 for 
^ * 45 for 


A+B 
A-B 




» 


DUPLICATES: 






&" 








Number of 
Data Pairs 


Sample 
Concn Span 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


■ 


30 
52 
60 
52 
194 


0.0 - 10.0 

10.0 - 25.0 

25.0 - 50.0 

50.0 - IQO.O 

Overall 




0.86 

Ul 
1.17 
1.85 
1.29 


12.2 

4.9 

32 


OTHER CHECKS 


• 












■> 


Number 
of Data 

m 


Data 

Mean 




Standard(l) 
Deviation 


Long Term Blank 


i 




# 



I 
I 



X0.8 



COLOUR TRUE - docc (tcU) 



QUALITY CONTROL DATA FROM 03/01/89 TO 19/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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•*• COLOUR. TRUE *** 



IDENTIFICATIONj 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colourimetry Method Introduced : 13/03/84 

COLTR Units : TCU 

WCOL Unit Code : 340000 

102BC9 Supervisor : M. Rawlings 

Domestic Waters, Effluents, Surface Waters, Industrial Wastes, Leachaies 



SAMPLING: 

Quantity Required 
Container 



50 mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Trae colour is measured colourimemcally on the supernatant of a settled sample ifl a system caillbfated with 

acidified chloroplatinate standards. The sample stream is measured using a broadband blue filter. Residual 

turbidity ejects are suppressed by using a broadband red filter and increased path length in the reference 

stream. 

Approximate absorbance: 03 at the full scale level. 

INSTRUMENTATION: 

Basic automated modular continuous flow system. Colour measurement is through a 3.0 cm. light path using 
a broadband filter (400-4S0 nm). Turbidity measurement is through a 5.0 cm. light path using a different 
broadband filter (660-740 nm). Data capture, reduction, and processing via a miUti - stage microconiiputer 
system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.5 



'f vjdtie: 2.5 



CALIBRATION: 

BL plus 6 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 

ItBL every 10 samples; standard every 20 samples 



I 
I 
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COLOUR-TRUE-WCOL 

QUALITY CONTROL DATA FROM 04/01/89 TO linm9 
Lab: Colourimetry Analytical Range; - to 100 TCU 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 
68 


Concn 


Measured 
70.31 


Bias 
031 


Deviation 


a : 


70,0 


0.635 


h I. 


68 


25.0 


24.65 


•0,35 


0.396 


m^% 


68 


95.0 


94.96 


-0.04 


0.790 


^1 


68 


45.0 


45.66 


0.66 


0.704 


•G' i 


68 


25.0 


24.65 


-ass 


0.396 


d : 


68 


73 


7.43 


■0.07 


0.277 


c+d : 


68 


32^ 


32.07 


^.43 


0.548 


c-d: 


68 


173 


17.22 


-0.28 


0.409 



s.d.(AB) Sw(within run): 0.50 
s,d.(CD) Sw(within nui); 0.29 



S(between runs): 0.53 S/Sw: 1.06 
S(between nms): 0.34 S/Sw: 1.18 



On any given day the calibration is accepted if the values obtained lie within the ranges: 

91.60 - 98.40 for A-i-B 

42.75 - 47.25 for A-B 

29.60 - 35.40 for C+D 

1555 - 19.45 for C-D 



DUPLICATES: 



Number of 
Data Paiis 



'St 

M 

If 

t 





Sample 




Concn Span 


0.00 


. 


5.00 


5.00 


- 


10.00 


10.00 


. 


25.00 


25.00 


- 


50.00 


50.00 


. 


100.00 



Mem(2) 



Overall 



0.336 
0.403 
0.426 
0.587 
0.671 
0.363 



Coefficient 
ofvar.(%) 

17.88 
6.24 
4.14 
L73 
0.94 



OTHER CHECKS: 



Number 
of Data 



Data 
Mean 



Standatd(l) 
Deviation 



Long Tenn Blank 



0.176 



0.270 



111 



COLOUR TRTJE - wcol {tcuj 



QUALXX¥ CONTROL DATA FROM 04/01/89 XQ 2J/XZ/BB 



9.4 



91.S 




47.S 



«.,)$ 




QUALITY CONTROL SAMPLE A+B 



aMALITy CONTROL SAMPLE A-B 



9.1 



3,.;i 



a.s 



V V MIU 



■^^P???^r .--.iiiy-i-JI 




IP»^S^^^^P^^^I^B!5^?^W" 



^I^B^TP! .■^-•>« ■ "Ml"! 



19.«- 



ii 



U* 



nm? 




QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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♦** CONDUCTIVITY ♦** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset Metiiod Intnxiuced 

COND25 ' . Units 

DOCC Unit Code 

0903CM Supervisor 

Streams, Lakes, Precipitation, Soil Leachates 



75 mL 
PET Jars 



01/06/76 
uS/cm at 25°C 
350351 
A. Neary 



ANALYTICAL PROCEDURE; 

The sample is introduced into a jacketed conductivity cell and equilibrated to 25"C. The conductivity is read 
direcdy from a digital display. 

INSTRUMENTATION: 

Conductivity meter with cell enclosed in a water jacket; temperature controlled water circulator. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

None 



Current W value: 0.2 



T value: 1 



CONTROLS: 

Calibration : LTB plus 4 standards, e.g. QCA, QCB, 147 uS/cm plus 717.7 uS/cm stds. 

NOTES: 

*T value is based on duplicate analyses at concentrations above the lowest range. 
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eoNDUcrrviTY - docc 

QUALITY CONTROL DATA FROM 13/01/89 TO 01/12/89 
%Ah: Dorset Analytical Range: - to 300 uS/cm 



CALIBRATION CONTROL: 



b : 
a-lxr 



Number 
of Data 

104 
104 



104 



Expected 
Concn 



290.0 

74.0 

364.0 

216.0 



Av. Concn 
Measured 

293.1 

75.5 

368.6 

117.6 



Bias 

3.1 
1.5 
4.6 
L6 



Standaid(l) 
Deviation 

3.78 
0.89 
4.45 
3.22 



S.d.(AB) Sw(within run): 2.27 S(bctween runs): 2.74 S/Sw: 1.21 
On any given day the calibration is accepted if the values obtained lie widiin the ranges: 





355 
210 


« 373 
222 


for 
for 


A+B 
A-B 






DUPLICATES: 

Number of 
Data Pairs 


0.0 

10.0 

25.0 

100.0 


Sample 
Concn Span 

* mo 

25.0 
100.0 
300.0 
Overall 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


4 

m 

u 

244 


0.13 
0.21 
0.35 
0.68 
0.33 


2.8 

IJ 
1.0 
OJ 


OTHER CHECKSj 
















Number 
of Data 




/« 


I)ata 

Mean 




StandaidCl) 
Deviation 


Long Term Blank 


m 






U 




0J62 



CONDUCTIVITY - docc (us/cm) 



QUALITY CONTROL DATA FROM 13/01/89 TO 01/12/89 



in 



3U 



m 





fu 




222- 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE: A-B 



CONTROL LIMIT 
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roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** CONDUCTIVITY *** 



Ion Chromatography Method Introduced 

COND25 Units 

PRCON Unit Code 

002BI2 Supervisor 

Precipitation, ThroughfaU, Stemflow 



15 mL 

Pet 500 mL jar 



01/04/78 
uS/cm at 25"C 
350351 
RLo 



ANALYTICAL PROCEDURE: 

After equilibration at 25°C, The conductivity of the sample is measured. 

INSTRUMENTATION: 

Automated modular continuous flow conductivity system comprised of sampler, water bath, conductivity 
meter with cell, chart recorder. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.2 



T value: 1 



CALIBRATION: 

Compatibility between conductivity meter and chart recorder is confirmed by checking 3 standard resistances. 



CONTROLS: 

Calibration 
Drift 



; LTBL plus 2 standards, e.g. QCA 
; 1 solution every 10 samples 



NOTES: 

A Cidibration standard for the ion chromatographic system is used to monitor the drift for the conductivity sys- 
tem, but its theoretical conductivity is unknown. 
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CONDUCTIVITY - PRCON 



QUALITY CONTROL DATA FROM 03/02/89 TO 18/12/89 



Lab: Ion Chromatography 



Analytical Range: - to 100.0 uS/cm 



CALIBRATION CONTROL: 

Number 

of Data 



i I 

b : 

a+b: 

a-b : 



Expected 
Concn 



44.5 

7.5 

52.0 

37.0 



Av. Concn 
Measured 

42.4 

7.2 

49.6 

35.3 



Av. 
Bias 



-2.1 
-0.3 
-2.4 
-2.3 



Standard(l) 
Deviation 

2.39 
0.73 
2.81 
2.14 



s.d.(AB) Sw(within run): 1.51 S (between runs): 1.77 S/Sw: 1.17 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







43.0 
31.0 


61.0 for 
43.0 for 


A+B 
A-B 






DUPLICATES: 
















Number of 
Data Pairs 

"If 
157 


t i 


Sample 
Concn Span 




Mean(2) 
s,d. 

0.36 
0.50 
0.89 
1.89 
2.90 
l.U 


Coefficient 
of var.(%) 


>.. 


m 

m 

15.0 
25.0 
50.0 


5.0 

15.0 

25.0 

50.0 

100.0 

Overall 


16.8 
4.0 
5.6 
5.9 
2.9 


OTHER CHECKS 




Number 
of Data 




Data 
Mean 




StandaTd(l) 
Deviation 



Long Term Blank 



58 



0.202 



0.182 
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CONDUCTIVITY - prcon (us/em 
QUALITY CONTROL DATA FROM 03/02/89 TO 18/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 



Hi 



*** CONDUCTIYITY *** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Titration 
COND25 
RATS 
002B12 
Rivers, Lakes 



Method Introduced 
Units 
Unit Code 
Supervisor 



: 01/04/74 
uS/cm at 25°C 
350351 
F.Lo 



SAMPLING: 

Quantity Required 
Contdner 



: 25 mL 

J Glass or plastic 



ANALYTICAL PROCEDURE: 

After equilibration at 25°C, the conductivity of the sample is measured. 

pH, Gran alkalinity and total fixed endpoint alkalinity are determined simultaneously, 

INSTRUMENTATION: 

Automated modular continual flow conductivity system comprising of a sampler, water bath, pump, conduc- 
tivity meter with cell plus microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 1 



T value: 5 



CONTROLS: 

Calibration 
Drift 



: BL plus 3 standards, e.g. QCA 

: In run standards throughout the run (tap water diluted to 20% V/V) 
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CONDUCnVITY - RATS 



QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 
Lab: Titration Analytical Range: - to 1000 us/cm 

CALIBRATION CONTROL: 



J 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 






of Data 


Concn 


Measured 


Bias 


Deviation 




a 


89 


717.8 


716.99 


-0.81 


1.65 




b 


89 


147.0 


148.52 


1.52 


0.62 


"^ 


a+b 


89 


864.8 


865.51 


OJl 


1.89 


- 


a-b 


89 


570.8 


568.47 


-2.33 


1.64 




c 


89 


147.0 


148.52 


1.52 


0.62 




d 


89 


37.1 


38.36 


IJi 


0.41 




c+d 


89 


184.1 


186.87 


2.77 


0.78 


~i 


c-d 


89 


109.9 


110.16 


0.26 


0.71 





s.d.(AB) Sw(within run): 1.16 S(berween runs): 1.25 S/Sw: 1.08 
s.d.(CD) Sw(within run): 0.50 S(between runs): 0.53 S/Sw: 1.05 

On any given day the calibration is accepted if the values obtained lie within the ranges: 







857.15 


872.45 


for 


A+B 








565.7 


575.9 


for 


A-B 








180.1 


188.1 


for 


C+D 








107.23 


112.57 


for 


C-D 




DUPLICAIES: 


Number of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 




29 


i' 


50 






1.002 




30 


j§ 


200 






1.300 




98 


m 


500 






1.638 




72 


500 


1000 






2.007 




a 


1000 


2000 






6.319 




237 




Overall 






1.673 



Coefficient 
ofvar.(%) 

3.1 
1.4 
0.5 
0.3 
OJ 



I 
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CONDUCTIVITY - rats (us/cm) 
QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 



tn.ii 




S7S.9- 



iiaa 



8S7.15. 



5S5.7 




QUALITY CONTROL SAMPLE A+B 



QUJy^ITY CONTROL SAMPLE A-B 




tH.I. 



19.1. 



ii!.n 



IBS' 



ntLZi 




QUALITY CONTROL SAI^LE C+D QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*♦* CONDUCTIVITY *** 



Titration Method Introduced 

COND25 Units 

WATS Unit Code 

002BI2 Supervisor 

Domestic Waters, Sewage, Industrial effluents 



: 25 mL 

: Glass or plastic 



01/04y74 
uS/cm at 25''C 
350351 
F.Lo 



'0 



ANALYTICAL PROCEDURE: 

After equilibration at 25*'C, the conductivity of the sample is measured. 
pH and Total fixed endpoint alkalinity are determined simultaneously. 

INSTRUMENTATION: 

Automated modular continual flow conductivity system comprising of a sampler, water bath, pump, conduc- 
tivity meter with cell plus microcomputer control and data processing software. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 1 



T value: 5 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: In run standards throughout the run (tap water diluted to 50% VA^) 
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CONDUCTTVITY - WATS 

QUALITY CONTROL DATA FROM 23/01/89 TO 21/12/89 
Lab: Titration Analytical Range: - to 2000 uS/cm 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


a : 


101 


1413.0 


1407.5 


'5.5 


7.54 


b : 


101 


717.8 


716.5 


'IM 


3.53 


a+b: 


101 


2130.8 


2124.0 


■^^m 


10.74 


a-b: 


101 


6952 


691.0 


-4.2 


4.82 


c : 


101 


717.8 


716.5 


-1.3 


3.53 


d : 


101 


147.0 


148.6 


1.6 


0.92 


c+d: 


101 


864.8 


865.0 


0.2 


4.30 


c-d: 


101 


570.8 


567.9 


-2.9 


2.85 



s.d.(AB) Sw(witiun run); 3.41 
s.d.(CD) Sw(within nin): 2.02 



S(between runs): 5.88 S/Sw: 1.7 
S(between nins): 2.59 S/Sw: 1.3 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







2106.05 


. 2155J5 


for 


A+B 










687.70 


711.70 


for 


A-B 










851.48 


878.12 


for 


C+D 










561.92 


579.68 


for 


C-D 






DUPLICATES: 


















Number of 




Sample 






Mean(2) 


Coefficient 




Data Pairs 
12 


.0 


Concn Span 






s.d. 


ofvar.(%) 




100 


0.79 


1.0 




26 


m 


200 






L80 


1.4 




no 


200 


500 






1.93 


0.9 




6d 


500 


1000 






4.45 


0.6 




31 


1000 


2000 






13.05 


0.9 




248 




Overall 






3J7 
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CONDUCTIVITY - wats jus/cmi 
QUALITY' CONTROL DATA FROM 23/G1/89 Tp 21/12 /8§ 



ns&ss 



3131.1. 



liB.tE 




QUALITY CONTROL SAMPLE A+B 



ISC 



B4.B 



Hl.« 




QUALITY CONTROL SAMPLE C+D 



«1.7 



ea.2. 



m.i 




QUALITY CONTROL SAMPLE A-B 



VSMi 



n.r 



SIJ2- 




QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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♦•* CONDUCnVITY *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Titration 
COND25 
WQSDIRT 
004 AB4 

Landfill leachates 



Method Introduced 
Units 
Unit Code 
Supervisor 



I 20/05/87 
I uS/cmatlS^C 
: 350351 
: F.Lo 



SAMPLING: 

Quantity Required : 75 mL 

Container : Glass or plastic 

ANALYTICAL PROCEDURE: 

After equilibration at 25°C, the conductivity of the sample is measured; samples are fdtered first if necessary. 
Analysis is performed on supernatant or filtrate. 

INSTRUMENTATION: 

Conductivity meter with cell enclosed in a water jacket; temperature controlled water circulator. 



REPORTING: 

Maximum Significant Figures: 3 

CONTROLS: 

Calibration : BL plus 4 standards, e.g. QCA 



Calculated W value: 5 



T value: 25 
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CONDUCTIVITY - WQSDIRT 

QUALITY CONTROL DATA FROM 06^)1/89 TO 1 8/12/89 
Lab: Titration Analytical Range: - to 10000 uS/cm 

I CALIBRATION CONTROL: 



I 
I 
I 
I 
I 



Number 
of Data 



a ; 


37 


b : 


37 


a+b: 


37 


a-b: 


37 


c : 


37 


d : 


37 


e+d : 


37 


c-d: 


37 



Expected 


Av. Concn 


Av. 


Concn 


Measured 


Bias 


6668.0 


6630.5 


-37.5 


2767.0 


2756.1 


-10.9 


9435.0 


9386.6 


-48.4 


3901.0 


3874.5 


-26.5 


1413.0 


1413.2 


0.2 


717.8 


714.0 


-3.8 


2130.0 


2127.2 


-2.8 


695.2 


699.2 


4.0 



Standard(l) 
Deviation 



34.56 
24.30 
37.82 
46.24 
10.01 

4.59 
12.30 

9.56 



s.d.(AB) Sw(witimi run): 32.7 S(between runs): 29.9 S/Sw: 0.91 
s.d.(CD) Sw(within run): 6.8 S(between runs): 7.8 S/Sw: 1.15 

On any given day the calibration is accepted if the values obtained lie within the ranges: 



■ 

1 




9295.5 
3808.0 
2089.98 
667.99 


- 9574.5 

- 3994.0 

- 2171.62 

- 722.41 


for 
for 
for 

for 


A+B 
A-B 
C+D 
C-D 




1 

f 


DUPLICATES: 






s 






Number of 
Data Pairs 

50 

23 



73. 



1000 
3000 


Sample 
Concn Span 


■ 


] 


Mean(2) 


m 
1 


- 1000 

- 3000 

- 10000 
Overall 


3.13 

5.96 

N.A. 

3.95 



Coefficient 
ofvar.(%) 

0.7 
0.6 

N.A. 



I 
i 
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CONDUCTIVITY - wqsdirt (us/cm) 
QUALITY CONTROL DATA FROM 06/01/89 TO 18/12/89 




1 
I 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



tm.a 




TBUM 



QUALITY CONTROL SAMPLE C+D 



Ta.n 



BS.2 




mss 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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IDENTIFICATION; 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 



*** 



TOTAL COPPER 



«*« 



Dorset 

CUUT 

DOASV 

001PP2 

Streams, Lakes, Precipitation 



Method Introduced 
Units 
Unit Code 
Supervisor 



: 01/03/86 
: u^ as Cu 
: 063882 
; A. Neary 



Quantity Required 
Container 



ilOOinL 

: 500 mL, acid washed Nalgene Teflon container, bagged in a clean room 



ANALYTICAL PROCEDURE: 

Samples arc acidified to 0.1% using Seastar nitric zcid in a clean room. Oxygen is removed by nitrogen gas 
and samples are analyzed using anodic stripping voltammetry on a hanging merciny drop electrode. Change 
in current when copper is stripped from mercury drop is proportional to concentration. 

INSTRUMENTATION: 

Metrohm 646 VA Processor with Model 675 VA Sample Changer 



REPORTING: 

Maximum Significant Figures: 3 
CALIBRATION: 

BL plus 2 standards daily 
CONTROL: 



CmrentW value: 0.3 



T value: L5 



Calibration : BL plus 2 standards, e.g. QCA and EPA standard 

Drift I End of every run ( approximately every 8 samples ) 



TOTAL COPPER - DOASV 

QUALITY CONTROL DATA FROM 04/01/89 TO 19/12/89 
Lab: Dorset Analytical Range: - to 4.00 ug/1 as Cu 



CALIBRATION CONTROL: 



a 

b 
a+b 
a-b 



Number 
of Data 

71 
71 
71 
71 



Expected 
Concn 



3.60 
0.90 
4.50 
2.70 



Av. Concn 
Measured 

3.96 
1.39 
5.36 

2.57 



Av. 
Bias 



0.36 

•0.49 

0.86 

-0.13 



Standard(l) 
Deviation 

0.71 
0.63 
1.17 
0.68 



s.d.(AB) Sw(within ran): 0.48 S(between runs): 0.67 S/Sw: 1.41 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 







0.54 - 
0.06 - 


8.46 
5.34 


for A+B 
for A-B 


DUPLICATES: 












Number of 
Data Pairs 


Sample 
Concn Span 


Mean(2) 
s.d. 




8 

24 

22 

5 

2 

61 


0.00 - 
0.50 - 
1.00 - 
2.00 - 
3.00 - 
Overall 


0.50 
1.00 
2.00 
3.00 
5.00 


0.154 
0.267 
0.323 
0.747 
0.916 
0.380 


OTHER CHECKS: 












Number 
of Data 




Data 
Mean 



Coefficient 
of var.(%) 



36.5 

44.2 
22.1 
29.5 
24.0 



Long Term Blank 



0.35 



Standard(l) 
Deviation 



0.483 
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TOTAL COPPER - doasv (ug/l as cuj 



'QUALITY CONTROL DATA FROM 04/01/89 TO 19/12/8 9 



I 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL Lmm 



13,0 



*** COPPER -SOIL *** 



pENTll<lCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
' Sample Type/Matrix 

SAMPLING: 


Dorset Soils 

CUUT 

DOHMIL 

551AA1 

Soil 


Quantity Required : 
Container : 


Igdry 
Glass vial 



Method Introduced 


: 01/06/80 


Units 


: ug/gasCu 


Unit Code 


: 073829 


Supervisor 


: A.Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. A subsample is ground to less than 500 um (35 mesh). 
ANALYTICAL PROCEDURE: 

A 0.500 g sample plus 7 mL nitric acid and 2 mL perchloric acid are heated at 125°C for 2 hours. The temperature 
increased to 115^C and heating continues until 1 mL of liquid remains. The cooled sample is diluted to 25 niL wiih 
deionized water, allowed to settle and decanted. The supernatant is analyzed for Cu by AAS at 324.8 nm using an 
air-acetylene flame. 

Approximate absorbance: 0.3 at the full scale value. 
' Lead, nickel and zinc are also determined on the same extract. 

INSTRUMENTATION: 

-Vailan AA1275 with proptimmable sample changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 

REPORTING: 

Maximum Significant Figures: 3 Calculated W value: 0.2 T value: 1.0 

CALIBRATION: 

BL plus 5 standards 
CONTROLS: 

Calibration : Three long term soil samples representing different soil types, 

2 method blanks and one judiciously blended sample extract run 

with each run. 
Drift i BL plus 1 standard (100% F.S.) every 10 samples 

NOTES: . 

As silicate matrix is not destroyed, this method does not yield the "total" amount of the trace metal. 
Values for recoveries are unknown - average value used. 
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COPPER -DOHMTE 

QUAUTV CONTROL DATA FROM 16/03/89 TO 07/1 1/89 



I^: Dorset Soils 
CALIBRATION CONTROL: 



Analytical Range: - to 50.0 ug/g 



a : 

b : 

a+b: 

.«-b : 



Number 
of Dm 



5 

i 

,i 
i 



^cpected 
Concn 



37.0 
13.0 
50.0 
24.0 



Av. Concn 
Measured 



37.3 
13.1 
50,4 
24.2 



Av. 
Bias 

m 



Standanl(l) 
Deviation 



0.78 
1.74 
227 
1.46 



s.d.(AB) Sw(within nm): 1.03 S(betweennms): 1.35 S/Sw: 1.31 

On any g^ven day the ca^bration is accepted if the values obtained lie withM 

the ranges: 



A15 
19.0 



RECOVERIES: 



^1* 



Number 
of Data 

f • 

■ i 

m 



57.5 
29.0 



Av. Concn 
Measured 

14.3 
16.9 
13J 



for A+B 
for A-B 



Standardd) 
Deviation 

0.98 
0.66 
0.86 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 

0.0 *. 10.0 

10.0 - 20.0 

20.0 - 50.0 
Overall 



MeanC2) 
$.d. 

0.^ 
0^ 
0.83 
0.64 



OTHER CHECKS: 



Digested Blank 



Number 
of Data 



Mean 



-0,02 



CoefQcient 
ofvar.(%) 

6.4 

3.4 
2.4 



Standard(l) 
Deviation 



0^S!5 
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•** FLUORIDE *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

FFIDUR 

DOSPF 

OOIAIE 

Precipitation, Lakes, and Streams 



Method InLiixiuced 


: 01/06/80 


Units 


; ug/LasF 


Unit Code 


: 063809 


Supervisor 


: A. Neary 



SAMPLING: 

Quantity Required i 50 mL 

Container i Plastic 

ANALYTICAL PROCEDURE: 

Fluoride is determined via an automated flow system for which the detector is a specific ion electrode; prior to 
measurement the sample is mixed with a high ionic sttength buffer containing; sodium citrate, disodium 
ethylenediaminetetraacetate (EDTA), phosphoric acid, and sufficient sodium hydroxide to obtain pH 6.7, 

INSTRUMENTATION: 

Automated modular continuous flow ion specific electrode system. 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.2 



T value: 1 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 

Interference 



: 2 standards, e.g. QCA 

: BL plus 1 standard in duplicate 

: Combined fluoride and aluminum standaid confirms that aluminum is not an 
interference. 



NOTES: 

At the present time this procedure iS restricted to special projects. Values for recoveries are based upon the 
average recovery value obtained 
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FLUORTOE - DOSPF 

QUALITY CONTROL DATA FROM 03/01/89 TO 21/12/89 
Lab: Dorset Soils Analytical Range: - to 70.0 ug/L as F 



CALIBRATION CONTROL; 





Number 




of Data 


a : 


69 


b : 


69 


a+b: 


69 


afc-lni 


69 



Expected 
Concn 



m 



Av. Q>ncn 
Measured 



72 
24 



47.8 
24.0 
71.9 
23.8 



Bias 

-0.2 
0.0 



Standard(l) 
Deviation 

1.06 
0.89 
1.46 
1.30 



s.d.(AB) Sw(within run): 0.85 S (between runs): 0.96 S/Sw: 1.11 
On any given day the calibration is accepted if the values obtained lie widiin the ranges: 



•: S 


67.5 - 76.5 for 
21.0 - 27.0 for 


A+B 
A-B 




DUPLICATES: 








Number of 
Data Pairs 


Sample 
Concn Span 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


m 

43 
192 


0.0 - 20.0 
20.0 - 50.0 
50.0 - 70.0 
Overall 


" 0.75 
0.86 
0.91 
0.86 


7.4 

8 


OTHKR CHECKS: 










Number 
of Data 


Data 

Mean 


StandardCl) 
Deviation 



Al Interference 



59.22 



1.06 



t 
I 
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FLUORIDE - SOIL - dospf (ug/l as fj 
QQALITY CONTROL DATA FROM 03/01/89 TO 21/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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FLUORIDE 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colourimetiy Method Introduced 

FFIDUR Units 

WFN03 Unit Code 

003AC2 Supervisor 

Domestic Waters, Surface Waters, Leachates, Effluents 



Before '74 

mg/LasF 

064809 

M. Rawlings 



SAMPLING: . 

Quantity Required 
Container 



50 mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Using an automated flow system the sample is distilled in the presence of sulphuric acid at l&fC; the distillate 
is then reacted (in an acetic acid-acetate buffer media) with Alizarin Fluorine Blue and lanthanum nitrate to 
form a ternary Alizarin Blue-lanthanide-fluoride complex. 
Approximate absorbance: 0.8 at the full scale level. 

INSTRUMENTATION: 

Modular continuous flow colouiimetric system plus a distillation module. Colourimetric measurement is 
through a 5.0 cm. light path at 630 nm. Data capture, reduction, and processing via a muli-stage microcom- 
puter system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.01 



T value: 0.05 



CALIBRATION: 

BL plus 6 standards 



CONTROLS: 

Calilnation 
Drift 



: 2 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 



I 
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FLUORIDE - WFN03 
QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 
Lab: Colourimetry Analytical Range: - to 2.0 mg/L as F 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standaid(l) 




of Data 
114 


Concn 


Measured 
1.603 


Bias 
0.003 


Deviation 


a 


0.2592 


b 


114 


Si; 


0.807 


0.007 


0.0122 


a+b 


114 


'W^.- 


2.411 


0.011 


0.0322 


a-b 


114 


m 


0.797 


-0.003 


0.0246 


c 


114 


'm 


0.807 


O.0O7 


0.0122 


d 


114 


0.16 


0.161 , 


0.001 


0.0082 


c+d 


114 


0.96 


0.968 


0.008 


0.0152 


c-d 


114 


0.64 


0.646 


0.006 


0.0141 



s.d.(AB) Sw(witMn run): 0.017 
s.d.(CD) Sw(within run): 0.010 



SCbetween runs): 0.020 S^w: 1.16 
S(between nins): 0.010 S/Sw: 1.04 



On any given day the calibration is accepted if trie values obtained lie within the ranges: 







2.28 
0.72 
0.91 
0.59 


2.52 
0.88 
1.01 
0.69 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 




DUPLICATES: 


Number of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 




225 
40 
30 

If 

'm 


0.00 
0.20 
0.50 
1.00 


0.20 
0.50 
1.00 
2.00 
Overall 






0.0158 
0.0083 
0.0146 
0.0180 
0.0153 


OTHER CHECKS: 




Number 
of Data 






Data 
Mean 





Coefficient 
ofvar.(%) 

21.8 



Long Tenn Blank 



-0.0005 



Standard(l) 
Deviation 



0.0082 



137 



I 
i 



rfSSe^;^!!^, " ■' -»K'7J3<«!7^'^^ 






. gj- • -■ ■'.■z. 



i.fi 



J.4. 



3.» 



FLUORIDE - WFN03 (MG/L AS F) 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 






QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 
I 




IB 



QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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HARDNESS ♦♦* 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption 

HARDT 

RMAAS 

CALCIO 

Rivers, Lakes, Soil Extracts 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/04/74 
mg/L as CaCOs 
064915 
M. Young 



SAMPLING: 

Quantity Required 
Container 



6mL 

Glass or Plastic 



ANALYTICAL PROCEDURE: 

Samples are analysed for calcium and magnesium by atomic absorption spectroscopy (AAS) at RMAAS. 
Hardness is calculated using the formula: 
HARDT = (CAUR * 2.497) + (MGUR * 4.1 16) 

INSTRUMENTATION: 

Automated flow injection AAS. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.1 



T value: 0.5 



CALIBRATION: 

Refer to Calcium and Magnesium tests at RMAAS 

CONTROLS: 

Refer to Calcium and Magnesium tests at RMAAS 
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HARDNESS 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absoiption Nfethod Introduced : 08A)4/86 

HARDT Units : mg/LasCaCOj 

WAAS Unit Code . : 064915 

CALCOl Supervisor : M Young 

Domestic Waters, Leachates, Effluents, Sewage,Industrial Wastes 



SAMPLING: 

Quantity Required 
Container 



f 6niL 

I Glass or Plastic 



ANALYTICAL PROCEDURE: 

Samples are analysed for calcium and magnesium by atomic absorption spectroscopy (AAS) at WAAS. 
Hardness is calculated using the formula: 
HARDT = (CAUR * 2.497) + (MGUR * 4.116) 

INSTRUMENTATION: 

Automated flow injection AAS^ 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.5 



T value: 2.5 



CALIBRATION: 

Refer to Calcium and Magnesium tests at WAAS 

CONTROLS: 

Refer to Calcium and Magnesium tests at WAAS 



oK 
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♦** EXTRACTABLE IRON - SOIL *♦* 



IDENTIFICATION: 

LaboratOTy 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

FEED! 

DOMETDI 

301AA5 

Soil 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/06/80 

% by weight Fe 

070826 

A. Neaiy 



SAMPLING: 

Quantity Required 
Container 



0.5 g dry 
Glass vial 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated, and passed through a 2mm sieve. A subsample is ground and sieved to 
<500um. (35 mesh). 

ANALYTICAL PROCEDURE: 

Iron is extracted from a 0.25 g soil sample using sodium citrate, sodium bicaAonate and sodium dithionite at 
SO^C (procedure is repeated twice). The sample is washed twice and its washings and extracts are combined 
and diluted to 50 mL with deionized water. The final solution is analyzed by AAS at 248.3 nm with an air- 
acetylene flame. 

Approximate absorbance: 0.3 at the full scale level 
N.B. Aluminum is determined on the same extract 

INSTRUMENTATION: 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls II pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.01 



T value: 0.05 



CALIBRATIONi 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: 



Three soil samples representing different soil types; 2 QC solutions at 25% and 75% of 
scale; 2 method blanks; round robin CSSC samples (run occasionally). 

BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

Values for recoveries are unknown - average value used. 
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EXTRACTABLE IRON - DOHE TDI 

' QUALITY CONTROL DATA FROM 01/3 1/89 TO 1 1/02/89 
L^: Dorset Soils Analytical Rai^e: - to 2.00 % oit Fe 



CALIBRATION CONTOOL: 





Number 
of Data 


a ; 

1> : 
a+b- 
a-b. 


1 

i 



Expected 
Concn 



GM 
LQ 



Av. Concn 
Measured 

1.50 
0.49 
1.98 
1.01 



Av. 
Bias 

0.00 
-0.01 
-0.02 



Standanl(l) 
Deviation 



0.024 
0.011 
0.029 
0.023 



s.d,(AB) Sw(within lun): 0.017 S(between runs): 0.019 S/Sw:l.l4 

On any givrai day the calibratibn is accepted if tte values obtained lie witiiin 

the ranges: 



t 











1.85 * 
0.90 * 


2.15 
1.10 


for 
fer 


A+B 
A-B 






RECOVERIES: 




















'■ 


> 

< 


Tumber 
)fData 


- 


Av.Cbncn 
Measured 






Standard(l) 
Deviation 


Rl: 
R2: 
R2: 


i 




1.18 
0.71 
0.44 


0.015 
0.030 
0.024 




mjPI.tCATES: 






















Number of 
DataPaits 

1 

9 

2 

12 






Sample 
Concn Span 




Mean(2) 
s.d. 


# 


Coefficient 

of ¥».(%) 


. 


0.00 - 
0.40 - 
1.00 - 
Overall 


0.40 
1.00 
2.00 


N.A. 
» 0.030 
0.057 
0.008 


N.A 

5.1 

N.A. 


OTHER CHECKS: 




















# 






Number 

of Data 


— ^ 


Data 
Mean 






Standaixi(l) 
Deviation 



Method Blank 
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•** EXTRACT ABLE IRON . SOIL ♦♦♦ 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

FEEOX 

DOMETOX 

302AA5 

SoO 



Method Introduced 


: 1986 


Units 


: % by wt as Fe 


Unit Code 


: 070826 


Supervisor 


: A. Neary 



SAMPLING: 

Quantity Required 
Container 



:lg 

: Glass or plastic 



SAMPLE PREPARATION: 

Samples are air-dried, disaggregated and sieved to less than 2mm. a subsample is ground to <500 um (35 
mesh). 

ANALYTICAL PROCEDURE: 

Samples are weighed into disposable tubes. 10 mL of acid ammonium oxalate extractant is added and the 
tubes are capped and shdcen for 4 hours in the dark. Samples are then centrifuged and the analysis is per- 
formed on the supernatant 

INSTRUMENTATION: 

Varian AA 1275 



REPORTING: 

Maximum Significant Figures: 2 



Current W value: 0.01 T value: 0.05 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: 



Three long term soil samples representing different soil types, 2 method blanks, 2 QC 
solutions at 25% and 75% of scale, round robin ECSS samples. 

BL plus 1 standard (100% F.S.) every 10 samples. 
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EXTRACTABLE IRON - DOMETOX 

QUALITY CONTROL DATA FROM 27/01/89 TO 03/1 1/89 





Lab: Dorset SoQs 


Analytical Range: 


- to 2.00 % as Fe 




CALTORATION CONTROL: 












Number 
of Data 

3 
3 

3 « 

3 


:fepected 
Concn 

IJO 
OJO 
2.00 
1.00 


Av. Concn 
Measured 


Av. 
Bias 

-0.04 
-0.01 
-0.04 
-0.03 


Standanl(l) 
Deviation 


a : 

b : 

a4b: 

a-b: 


1.46 
0.49 
1.96 
0.97 


0.021 
0.029 
0.050 
0.010 



s.d.(AB) Sw(within ran): 0.007 S(between rans): 0.252 S/Sw:3.56 

On any given day tlw calibration is accepted if the values obtained lie within 

the ranges: 



1.70 
0,80 



2.30 
UO 



for A+B 
for A-B 



RECOVERIES: 



I 



I 
I 
t 
I 
I 



Number 
of Data 



m 

R3 



DUPUCATES: 



Number of 
DataPaiis 

3 
1 

4 



OTHER CHECKS: 



Method Blank 



Av. Concn 
Measured 

0.927 
0J17 
0.353 



Sample 
CcHicnSpan 

0.00 - 0.40 

0.40 - 1.00 

1.00 - 2.00 

Overall 



Standani(I) 
Deviation 



Number 
of D^a 



Mean(2) 
5.d. 



0.011 

N.A 
N.A 
0.012 



Data 
Mean 



0.116 
0.404 
0.015 



Coefficient 
ofvar.(%) 

4.7 

N.A 
N.A 



Standanl(l) 
Deviation 



ffl 
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**♦ EXTRACT ABLE IRON - SOIL *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

FEEPY 

DOMETALX 

703AA5 

Sou 



Method Introduced 
Units 
Unit Code 
Supervisor 



: 01/06/80 
: % by weight Fe 
: 070826 
: A. Neary 



SAMPLING: 

Quantity Required 
Container 



0.6 g dry 
Glass vial 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to < 2mm. A subsample is ground to <500um (35 mesh). 

ANALYTICAL PROCEDURE: 

A 0.300 g quantity of sample plus 30 mL of 0.1 M sodium pyrophosphate is agitated overnight in a centrifuge 

mbe. Samples are centrifuged at 20,000 rpm for 15 minutes and the supernatant is analyzed by AAS at 248.3 

nm with an air-acetylene flame. 

Approximate absorbance: 0.3 at the full scale level 

Aluminum and manganese may be determined on the same extract 

INSTRUMENTATION: 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.01 



T value: 0.05 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibradon: 

Drift: I 



Three soil samples representing different soil types; 2 QC solutions at 25% and 75% of 
scale; 2 method blanks; round robin ECSS samples (run occasionally). 

BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

Values for recoveries are unknown - average value used. 
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EXTRACTABLE IRON - DOMETALX 
QUAUTY CONTROL DATA FROM 01/26/89 TO 11/01/89 
Lab: Dorset Soils Analytical Range: - to 1.00 % by wt as Fe 

CALIBRATION CONTROL: 





Number 


Expected 




of Data 


Conoi 


ll 

a ; 


S 


0.75 


b t 


I: 


0^ 


a+b: 


$: 


lJ3p 


a-b: 


$ 


OJ^ 



Av. Concn 
Measured 

0.754 
0246 
1.000 
0J08 



Av. 
Bias 

-0.004 

-0.004 

-0.000 

0.008 



s.d.(AB) Sw(within run): 0.006 S(between runs): 0.01 S/Sw:1.73 

On any given day the calibration is accepted if the values obtained lie widiin 

the ranges: 



Standanl(l) 
Deviation 



0.013 
0.005 
0.019 
0.008 



I 



I 









0.93 
0.45 


,M 


1.07 
M5 


for 
for 


A+B 
A-B 






RECOVERIES: 










■&■ 




■9 








Number 
of Data 

4 






Av. Cohen 
Measured 






Standaid(i: 
Deviation 


1 


Rl: 
R2: 

R2: 


0.610 
0.327 
0.165 


0.018 
0.013 
0.006 




DUPUCATES: 










T 












Number of 
Data Pairs 




Sample 
CnncnSpan 

0.00 - 020 
020 - 030 
030 - 1.00 
Overall 




Mean(2) 

S(1 


t 


Coefficient 
ofvar.(%) 




|. 


0.007 
0.021 
N.A. 
0.011 


6.4 
6.0 

N.A 



I 
I 
I 



lU 



*•* TOTAL LEAD *♦* 



3 



Dorset 

PBUT 

DOASV 

001PP2 

Streams, Lakes, Precipitation 



Method Introduced 


: 01/03/86 


Units 


: ug/L as Pb 


Unit Code 


: 063882 


Supervisor 


: A. Neary 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Woric Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required : 100 mL 

Container : 500 mL, acid washed Nalgene Teflon container, bagged in a clean room 

ANALYTICAL PROCEDURE: 

Samples are acidified to 0.1% using Seastar nitric acid in a clean room. Oxygen is removed by nitrogen gas 
and samples arc analyzed using anodic stripping voltammetry on a rotating glassy carbon disk. Change in 
current when lead is stripped ftom the glassy carbon disk is proportional to concentration. 

INSTRUMENTATION: 

EG & G 384B polarographic Analyzer with a Rotel 2 Glassy Carbon Rotating disk electrode. 

REPORTING: 

Maximum Significant Figures: 3 Current W value: 0.3 T value: 1.5 

CALIBRATION: 

BL plus 2 standards daily 

CONTROL: 

Calibration i BL plus 2 standards, e.g. QCA and EPA standard 

Drift : End of every run ( approximately every 8 samples ) 
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I 

I 

I 

m Lab: Dorset 

■ CALIBRATION CONTROL: 

I 
I 
I 
I 
I 
I 
I 
I 
1 






TOTAL LEAD - DOASV 

QUALITY CONTROL DATA FROM 04/01/89 TO 19/12/89 

Analytical Range: - to 2.000 ug/L as Pb 



■a i 

% : 

a+b: 

a-b: 



Number 
of Data 

99 
99 
99 
99 



Expected 
Concn 



0.40 



Av. Concn 

Measured 

0.455 
0.241 
0.697 
0.214 



A« 
Bias 

0.055 
0.001 
0.057 
0.054 



Standard(l) 
Deviation 



016 
s.d.(AB) Sw(withiniun): 0.07 SOwtween runs): 0.09 S/Sw: 1.24 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



0.1036 
0.0696 
0.1450 
0.1010 



0.19 
-0.14 



1.09 for A+B 
0.46 for A-B 



DUPLICATES: 



Number of 
Data Pain 

JO 
17 
20 

1^ 



Sample 
Concn Span 



0.0 

0.10 

0.20 

OJO 

1.00 



Overall 



0.10 
0.20 
0.50 
1.00 
2.00 



Mean(2) 
5.d 

0.0173 
0.0339 
0.0445 
0.1392 
0.4606 
0.0920 



CoefKcient 
ofvar.(%) 

61^ 
26.8 
14.8 
18.0 
28.4 



OTHER CHECKS? 



I Long 

I 
I 
I 



Term Blank 



Number 
of Data 

112 



Data 
Mean 





Standard(l) 
Deviation 
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TO^AL LEAP - DOAsv (og/l as pb) 
QUALITY CONTROL DATA FROM 04/01/89 TO 19/12/89 



iss- 




ue 



LB 



-IM 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** LEAD -SOIL **♦ 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
WOTk Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING^ 

Quantity Required 
Container 



Dorset Soils 

PBUT 

DOHMTE 

551AA1 

Soil 



Igdry 
Glass vial 



Method Introduced 

Units 

Unit Code ■ 

Supervisor 



J 01/06/80 
: ug/g as Pb 
: 073882 
: A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2mm. A subsample is ground to <500um (35 mesh). 

ANALYTICAL PROCEDURE: 

A 0.500 g sample plus 7 mL nitric acid and 2 mL perchloric acid are heated at 125*C for 2 hours. The 
temperature is increased to ll^C and heating continues until 1 mL of liquid remains. The cooled sample is 
diluted to 25 mL with deionized water, allov^ vo settle and decanted. "Hie supernatant is analyzed for Pb by 
AAS at 217.0 nm using an air-acetylene flame. 
Approximate absorbance: 0.1 at the full scale value. 
Copper, nickel and zinc are also determined on the extract 

INSTRUMENTATION: 

-Varian AA1275 with prognunmable sample changer and GUson Minipuls II pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.2 



T value: 1.0 



CALIBRATION: 

BLplusS standards 



CONTROLS: 

Calibration 

Drift 



: Three long term soil samples representing different sou types; 

one judiciously blended sample digest run with each run; 2 

method blanks. 
; BLplus 1 standard (100% F.S.) evoy 10 samples 



NOTESi 

As silicate matrix is not destroyed, this method does not yield the "total" amount of the trace metal. 
Values for recoveries are unknown - average value used. 



LEAD - DOHMTE 

QUALITY CONTROL DATA FROM 16/03/89 TO 07/1 1/89 

Lab: Dorset Soils Anjdytical Range: - to 50.0 ug/g as Pb 



CALIBRATION CONTROL: 





Number 
of Data 


a 

b 

a+b 

a-b 


5 
5 
5 
5 



Expected 
Concn 



39.00 
16J0 
55J0 
22.50 



Av. Concn 
Measured 

37.58 
13.74 
51.32 
23.84 



Av. 
Bias 

-1.42 

-2.76 

^.18 

1.34 



s.d.(AB) Sw(within run): 1.96 S(between rans): 1.87 S/Sw:0.95 

On any given day the calibration is accepted if the values obtamed lie within 

the ranges: 



Standaixl(l) 
Deviation 

1.95 
1.78 
2.50 
2.77 









40.5 
12.5 


70.5 
32.5 


for 
for 


A+B 
A-B 






RECOVERIES: 


















■■ 


Number 
of Data 

1 




Av. Concn 
Measured 




i 


Standard(l) 
Deviation 


Rli 

R2: 
R3: 


10.42 
20.64 
28.12 


1.89 
1.69 
0.57 




DUPLICATES: 




















Number of 
Data Paiis 




Sample 
Concn Span 

0.00 - 12.50 
12J0 * 25.00 
25.00 - 50.00 
Overall 




Meati(2) 
s.d. 

1J4 
N.A 
N.A 

1.99 




CoefBcient 
ofvar.(%) 


;■■ 


m 

I 
1 

It 


17.6 

N.A 
N.A 


OTHER CHECKS: 












'■■ 










Number 
of Data 




Data 
Mean 






Standard(l) 
Deviation 



Digested Blank 



f' 



2.05 
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•♦* EXCHANGEABLE MAGNESIUM - SOIL *•* 



IDENTIFICATION; 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



: Dorset Soils 
i MGESC 
i DOCATION 

i 306AA1 
f Soil 



Method Introduced 


: 01/06/80 


Units 


: meq/lOOg 


Unit Code 


: 355000 


Supervisor 


; A. Neaiy 



SAMPLING: 

Quantity Required : 6gdry 

Container : Glass jar 

SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

A 3 g quantity of sample plus 30 mL of 2N sodium chloride is agitated for 4 hours in a centrifuge tube. The 
sample is centrifuged and filtered- The filtirate is analyzed for Mg by AAS at 285.2 nm wiUi an air-acetylene 
flame- 
Approximate absorfjance: 0.3 at the ftili scale level 
Alununum,. calcium^ and potassium are determined on the same extract. 

INSTRUMENTATION; 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 



REPORTING; 

Maximum Significant Figures: 3 



Calculated W value: 0.0 1 



T value: 0.05 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: . 



Three soil samples representing different soil types; 2 QC solutiotis at 25% and 75% of full, 
scale; 2. method blanks; round robin ECSS samples (run occasionally). 

Bl plus 1 standard (100% Full Scale) every 10 samples. 



NOTES: 

Cation exchange capacity (CEQ is calculated as the sum of the sodium chloride exchangeable Al, Ca, Mg, 

andK. 

Values for recoveries are unknown - average value used. ,, 
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EXCHANGEABLE MAGNESIUM - DOCATION 

QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 
Lab: Dorset Soils Analytical Range: - to 2.50 meq/1 OOg 



CALIBRATION CONTROL: 





N\imber 
of Data 


a 1 

b : 

a+b: 

a-b: 


m 

28 
28 
2S 



Expected 
Concn 



1.88 
0.63 
2.50 
1.25 



Av. Concn 
Measured 

1.88 
0.60 
2.48 
1.28 



Av. 
Bias 

0.00 

-0.03 

-0.02 

0.03 



Standaid(l) 
Deviation 

0.032 
0.018 
0.038 
0.035 



s.d.(AB) Sw(within ran): 0.025 S(between rans): 0.026 S/Sw: 1.04 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



2.31 
1.13 



RECOVERIES: 



Rl 
R2 
R2 



Number 
of Data 

28 
25 
28 



2.69 
1.37 



Av. Concn 
Measured 



for 
for 



A+B 
A-B 



0.632 
0.494 
0.169 



Standani(l) 
Deviation 



0.042 
0.033 
0.025 



DUPLICATES: 



Number of 
Data Paiis 



4M 



Sample 
Concn Span 



0.00 - OJO 

0.50 - 125 

125 - 2J0 
Overall 



Mean(2} 
s.d. 



0.025 
0.034 
0.038 
0.032 



CoefGciem 
ofvar.(%) 

10.3 



OTHER CHECKS: 



Method Blank 



Number 
of Data 



28 



Data 
Mean 

0.0004 



Standard(l) 
Deviation 



0.0019 



15,3 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 
t 
I 
I 
I 
I 
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EXCHANGEABLE MAGNESIXJM - SOIL - docation (meq/gi 
QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 



3JI 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
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*** MAGNESIUM *** 



mEP^mCATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption Method Inttoduced : 18/05/79 

MGUR Units : mg/LasMg 

PRAA Unit Code : 064812 

OOlCAl Supervisor : M, Young 

Precipitation, Throughfall, FUter extracts 



SAMPLING: 

Quantity Required 
Container 



: 5mL 

: Glass or plastic • 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 285.2 nm with an air-acetylene flame. Potassium is added as a suppressant 

via an automated sampling train. 

Approximate absorbance: 0.5 at the full scale level. 

INSTRUMENTATION: 

Automated moduku- flow atomic absorption spectrophotometer (AAS) system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.005 



T value: 0.025 



CALIBRATION: 

BL plus 9 standards 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



MODIFICATIONS: 

27/1 1/89 - Analytical System switched to SpectrAA-400, an automated AAS with an IBM PC/2 Model 30 
computer to provide instrument control, data processing and mainframe communications, with BL plus 5 
standards 
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MAGNESIUM - PRAA 

QUALITY CONTROL DATA HIOM 13/01/89 TO 26/1 1/89 
Lab: Atomic Absorption Analytical Range: - to 0.500 mg/L as Mg 



CALIBRATION CONTROL: 





Number 
of Data 


a . 

b 
a+b 
a-b 


76 

76 

76 

: 76 



Expected 
Concn 



0.30 
0.05 
0.35 
0.25 



Av. Concn 
Measured 

0.301 
0.050 
0.351 
0.252 



Av. 

Bias 

0.001 
0.000 
0.001 
0.002 



Standard(l) 
Deviation 

0.004 
0.002 
Q.0Q4 
0.004 



s.d.(AB) Sw(within run): 0.003 S (between runs): 0.003 S/Sw: 1.0 
On any given day the calibration is accepted if the Values obtained lie within the ranges: 





0.325 - 0.375 for 
0.235 - 0.265 for 


A+B . 
A-B 






DUPLICATES: 












Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


138 

31 

24 

6 

6 

205 


0.00 - 
0.05 - 
0.10 - 
0.20 - 
0.30 - 
OveraU 


0.05 
0.10 
0.20 
0.30 
0.50 


t 


0.0008 
0.0013 
0.0016 
0.0033 
0.0074 
0.0011 


46 
, 1.D 

L? 


OTHER CHECKS! 












.. 


Number 
of Data 


- 


Data 

Mean 


'i 


Standard(l) 
Deviation 


Long T©mi Blank 
Absorbance 


i 


m 

0.84 




0.001 
G.34I 



I 
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MAGNESIUM - praa (mg/l as Mg) 
QUALITY CONTROL DATA FROM 13/01/89 TO 26/11/89 



0.375 




0.3B 



0.3ES 




O-SS 



0.23S- 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** MAGNESIUM 



««• 



IDENTIFICATION: 

LabOTatory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absoiptioii 
MGUR 
PRAAS 
OOlCAl 
Rivers, Lakes 



Method Introduced 


: 20/07/88 


Units 


: mg/L as Me 


Unit Code .. 


: 064812 


Supervisor 


: M Young 



SAMPLING: 

Quantity Required 
Container 



5mL 

Pet 500 mL Jars 



'M 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 285.2 ran with an air-acetylene flame. Acidified lanthanum chloride is added 
as a releasing agent via an automated sampling train. 
Approximate absorbance: 0.5 at the ftill scale level 

INSTRUMENTATION: 

Automated injection modular atomic absorption spectrophotometer (AAS) system. 



<«< 



REPORTING: 

Maximum Signiflcant Figures: 3 



Current W value: 0.005 



T value: 0.025 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration 
Drift 



; 2 standards, e.g., QCA 

: BL, reslope standard every 10 samples. 
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MAGNESIUM - PRAAS 

QUALITY CONTROL DATA FROM 18/01/89 TO 19/11/89 

Lab: Atomic Absorption Analytical Range: - to 2.0 mg/L as Mg 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


.jlfev* 


Standard(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


* * 


56 


1.6 


1.607 


0.007 


0.016 


'% % " 


56 


0.4 


0.403 


0.003 


0.005 


a+b: 


56 


2^ 


2.010 


0.010 


0.019 


a-b: 


56 


L2 


1.205 


-0.005 


0O15 


c : 


56 


QA 


0.403 


0.003 


0.005 


d : 


56 


0.1 


0.101 


0.001 


0.003 


c+d: 


56 


0.S 


0.504 


0.004 


0.007 


c-d: 


56 


DJ 


0.301 


0.001 


0.004 



s.d.(AB) Sw(within ran): 0.011 
s.d.(CD) Sw(within ran): 0.003 



SCbetween runs): 0.012 S/Sw: 1.1 
S(between rans): 0.004 S/Sw: IJ 



On any given day the calibration is accepted if the values obtained lie within the ranges: 



1.91 
1.14 
0.41 
0.24 



2.09 
126 
0.59 
0.36 



for A+B 

for A-B 

for C+D 

for C-D 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 



Mean(2) 
s.d. 



Coefficient 
ofvar.(%) 



9 
16 
64 

35 
15 



0.00 
0.40 
0.50 
1.00 



Overall 



0.40 
0.50 
1.00 
1.50 
2.00 



0.0011 
0.0037 
0.0087 
0.0104 
0.0116 
0.0084 



0.5 
0.8 
1.7 

u 



OTHER CHECKS: 



Long Term Blank 
Absorbance 



Number 
of Data 



Data 
Mean 

0.0002 
12751 



Standard(l) 
Deviation 

0.0018 
0.9863 



159 



•..,-, 



MAGNESIUM — praas (mg/l as Mg) 
QUALITY CONTROL DATA FROM 18/01/8 9 TO 19/11/89 



2.19 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 
I 



a.» 



0.4V 




QUALITY CdNTROL SAMPLE C+D 



LS. 



I.} 



tL» 




JW 



Vvv^ 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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♦** MAGNESIUM 



*** 



I 
I 



IDENTIFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption Method Introduced : 01/04/74 

MGUR Units : mg/LasMg 

RMAAS Unit Code : 064812 

0901A1 Supervisor | M. Young 

Rivers, Lakes, Soil Ex&acts, Stemflow. 



SAMPLING: 

Quantity Required 
Container 



6mL 
PetSOOmLJar 



ANALYTICAL PROCEDURE: 

Samples arc analyzed by AAS at 285.2 nm using an air-acetylene flame. Acidified lanthanum chloride is 
added as a releasing agent via an automated sampling train. 
Approximate absorbance: 1.19 at the full scale level 

INSTRUMENTATION: 

Automated flow injection AAS system. 



REPORTING: 

Maximimi Significant Figures: 3 

CALIBRATION: 

BL plus 1 1 standards 



Current W value: 0.02 



T value: 0.1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples. 
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MAGNESIUM - RMAAS 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 
Lab: Atomic Absorption Analytical Range: - to 10.00 mg/L as Mg 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Mm, 


Standard(l) 




of Data 
88 


Concn 
8.00 


Measured 


'SM 


Deviation 


A : 


7,95 


0.078 


b ; 


88 


2.00 


2.01 


''ioi 


0.031 


«+b.x 




10.00 


9M 


-0.04 


0.089 


a-bt 


ts 


6.00 


SM 


-0.06 


0.079 


c : 


8^ 


2.00 


7.01 


0.01 


0.031 


d : 


88 


OJO 


&^0 


0.00 


0.020 


c+d: 


88 


2.50 


151 


0.01 


0.045 


c-d: 


88 


UO 


t^ 


0.01 


0.027 



s.d.(AB) Sw(within run): 0.056 
s.d.(CD) Sw(within run): 0.019 



SCbetween rmis): 0.060 S/Sw: 1.1 
S(between runs): 0.036 S/Sw: 1.4 



On any given day tte calibration is accepted if the values obtained lie within the ranges: 



*• 




9.55 
5.70 
2.30 
1.37 


10.45 for 
6.30 for 
2.70 for 
1.63 for 


A+B 
A-B 

C+D 
C-D 




DUPLICATES: 






, 






.ij 


Number of 
Data Pairs 

64 
41 

as 

35 

^6 


0.00 
1.00 
2.00 
4.00 
7.00 


Sample 
Concn Span 

* 1.00 

2.00 

4.00 

7.00 

10.00 

Overall 




Mean(2) 
s.d. 


■-' 


0.024 
0.026 
0.044 
0.061 
0.087 
0.041 


OTHER CHECKS: 












* 




Nuniber 
of Data 


*' 


Data 
Mean 




Long Term Blank 
Absorbance 


^.117 
1.152 





Coefficient 
ofvar.(%) 



3.8 

2.0 
1.4 



StandaidCl) 
Deviation 



0.892 
0.056 
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MAGNESIUM - RMAAS (MG/L AS Mg) 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/8 9 



io.« 



3.S 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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MAGNESIUM 



*** 






IDENTIFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



: Atomic Absoipdon 
: MGUR 
: WAAS 
: OOlCAl 



Method Introduced: 08/04/86 



Units 
Unit Code 
Supervisor 



; Domestic Waters, Leachates, £ffluents,Sewage Jhdustrial wastes 



6niL 

Glass or Pet 500 mL Jar 



mg^asMg 
064812 
M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 285.2 nm using an air-acetylene flame. Acidified lanthanum chloride is 
added as a releasing agent via an automated sampling train. 
Approximate absorbance: 1.187 at the full scale level. 

INSTRUMENTATION; 

Automated flow injection AAS system 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 1 1 standards 



Current W value: 0.1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



MODmCATIONS: 

17/11/89 -Everex system 1800 microcomputer and software system introduced 



T value: 0.5 



i 
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MAGNESIUM - WAAS 

QUALITY CONTROL DATA FROM 05/01/89 TO TllVm^ 
Lab: Atomic Absorption Analyticjd Range: - to 50.00 mg/L as Mg 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


J«i„ 


StandardCl) 




of Data 


Concn 


Measured 


B!^ 


Deviation 


a : 


150 


4- 

40.0 


40.11 


0.11 


0.479 


b : 


150 


10.0 


10.05 


O.05 


0.171 


a+b : 


150 


50.0 


50.15 


0.15 


0504 


a-b: 


150 


30.0 


30.06 


0.06 


0513 


c : 


150 


10.0 


10.05 


0.05 


0.171 


d : 


150 


2.5 


253 


0.03 


0.100 


c+d: 


150 


125 


1258 


0.08 


0.220 


c-d: 


150 


75 


752 


0.02 


0.174 



s.d.(AB) Sw(within nm): 0.36 
s.d.(CD) Sw(within run): 0.12 



S(between nms): 0.36 S/Sw:1.0 
S(between runs): 0.14 S/Sw: 1.1 



On any given day the calibration is accepted if the values obtained lie wittiin the ranges: 





'- 


47.75 - 52.75 for 

28.80 - 3150 for 

11.45 - 13.55 for 

6.80 * 8.20 for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 














Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




48 
42 
98 

12» 
8^ 

405 


0.00 - 7 50 

250 - 5.00 

5.00 - 10.00 

10.00 - 25.00 

25.00 - 50.00 

Overall 




0.084 
0.093 
0.126 
0.232 
0.386 
0.272 


9.2 

m 

1.2 

u 


OTHER CHECKS: 












ri' 




Number 
of Data 


Data 
Mean 




Standard(l) 
Deviation 


Long Teim Blank 
Absorbance 




146 


-0.002 
1.184 




0.0755 
0.0616 
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MAGNESIUM - waas (mg/l as Mgi 
QUALITY CONTROL DATA FROM 05/01/89 TO 27/12/8 9 



SB 



n.ii 




QUALITY CONTROL SAMPLE A+B 



OSS' 




n.e 



QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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♦•* EXTRACTABLE MANGANESE - son. 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

MNEOX 

DOMETOX 

302AA5 

Soil 



Method Introduced 


: 1986 


Units 


: % by wt as Mti 


Unit Code 


: 070825 


Supervisor 


; A, Neary 



SAMPLING: 

Quantity Required 
Container 



fig 

:Glass or plastic 



SAMPLE PREPARATION: 

Samples are air-dried, disaggregated and sieved to less than 2mm. A subsample is ground to <500 um (35 
mesh). 

ANALYTICAL PROCEDURE: 

Samples are weighed into disposable mbes. 10 mL of acid ammonium oxalate extractant is added and the 
tubes are capp«i and shaken for 4 hours in the dark. Samples are then centrifuged and the analysis is per- 
foimed on the supernatant 

INSTRUMENTATION: 

Varian AA 1275 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.001 



T value: 0.005 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: 



Three long teim soil samples representing di£ferent soU samples, 2 method blanks, 2 
QC solutions at 25% and 75% of scale, round robin ECSS samples. 

BL plus 1 standard (100% F.S.) every 10 samples. 
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iEXTRACTABLE MANGANESE - DOMETOX 

QyAUTY CONTROL DATA FROM 01/05/89 TO 03/1 1/89 

L^: Dorset Sofls Analytical Range: - to 1 .00 % as Mn 



CAUBRATION CONTROL: 





Number 
of Data 


a : 

b : 

a+b: 

a-b: 


2 

2 



Expected 
Concn 

0.075 
0.025 
0.100 
0.050 



Av. Concn 
Measured 

0.074 
0.024 
0.098 
0.049 



-O.OOl 
-0.001 
-a00!2 
-0.001 



StandardCl) 
Deviation 

0.0014 
0.0021 
0.0007 
0.0035 



s.d.(AB) Sw(within ran): 0.002 S(between nms): Q,0(C S/Sw:0.72 

On any given day the calibration is accepted if the values obtained lie within 

tfie ranges: 



0.085 
0.040 



0.115 for A+B 
0.060 Ibr A-B 



RECOVERIES: 



m. 

R2 
R3 



Number 
of Data 

I 



Av. Concn 
Measured 

0.127 



Standaiid(l) 
Deviation 

0.0134 
N.A 



DUPUCATES: 



Number of 
Data Pairs 



» 



Sample 
QsicnSpan 

0.000 - 0.020 

0.Q20 - 0.050 

0.050 ' 0.100 
Overall 



Mean(2) 
s.d. 



N.A 
N.A 



Coeffident 
ofvar.(%) 

N.A 
NA 
•N.A 



OTHER CHECKS: 



Method Blank 



Number 

of Data 



Data 
Mean 



Standaid(l) 
Deviation 
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•** NICKEL -SOIL *•* 



3IDENTIFICATI0N: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset Soils 

NIUT 

DOHMTE 

551AA1 

Soil 



Igdry 
Glass vial 



Method Introduced 


: 01/06/80 


Units 


: ug/g as Ni 


Unit Code 


: 073828 


Supervisor 


: A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2mm. A subsample is ground to <500um (35 mesh). 
ANALYTICAL PROCEDURE; 
A 0.500 g sample plus 7 mL nitric acid and 2 mL perchloric acid arc heated at 125^C for 2 hours. The temperature 
increased to IIS^C and heating continues until 1 mL of liquid remains. The cooled sample is diluted to 25 mL witi 
deionized water, allowed to settle and decanted. The supernatant is analyzed for Ni by AAS at 232.0 nm using an 
air-acetylene flame. 

Approximate absorbance: 0.2 at the full scale value. 
Copper, lead and zinc are also determined on the same extract 

INSTRUMENTATION: 

-Varian AA1275 with programmable sample changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 

REPORTING: 

Maximum Significant Figures: 3 Calculated W value: 0.2 

CALIBRATION: 



T value: LO 



BL plus 5 standards 
CONTROLS: 

Cahbration 



Drift 



: Three long term soil samples representing different soil types, 
2 method blanks and one judiciously blended sample extract run 
with each run. 

BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

As silicate matrix is not destroyed, this method does not yield the "total" amount of the trace met^. 
Values for recoveries arc unknown - average value used. 
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NICKEL - DOHMTE 

QUALITY CONTROL DATA FROM 06/01/89 TO 18/12/89 



Lab: Dorset Soils 
CALIBRATION CONTROL: 



Analytical Range: - to 50.0 ug/g as Ni 



b : 
a+b: 
a-b; 



Number 
of Data 

5 
5 

i 
i 



Expected 
Concn 



36.30 
1350 
49.80 
22.80 



Av. Concn 
Measured 

34.72 
11.62 
46.34 
23.10 



Bias 

-1.58 

-1.88 

-3.46 

0.30 



s.d.(AB) Sw(within nin): 2.46 S(between runs): 2.00 S/Sw:0.81 

On any givoi day tbe calibration is accepted if the values obtained lie within 

tiie ranges: 



Standaid(l) 
Deviation 



2^ 



1.98 
3.47 



413 
17.8 



57.3 
27,8 



for A+B 
for A-B 



RECOVERIES: 



J(2: 
R3; 



Number 
of Data 



Av. Concn 
Measured 

850 
30.02 



Standanl(l) 
Deviation 



1.46 
ISZ 
1.03 



DUPUCATES: 



Number of 
Data Pairs 



m. 



Sample 
CoQcnSpan 

0.00 - 1250 

1250 ' 25.0 

25.00 - 50.0 
Overall 



Mean(2) 
sd. 

1.443 
0.726 
1.700 
1.396 



CoefQdent 
ofvar.(%) 

19.0 
3.8 
N.A. 



OTHER CHECKS: 



Digested Blank 



Number 

of Data 



Data 

Mean 

0.62 



Standaid(l) 
Deviation 



0.934 
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*♦* NHROGEN-AMMONIA PLUS AMMONIUM 



**• 



I 
I 
I 



Dorset * Method Introduced I 01/06/76 

NNHEFR Units : ug/LasN 

DONUT Unit Code : 063807 

1524C2 Supervisor : A. Neary 
Streams, Lakes, ftecipitation, and Soil Leachates 



} 

IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quanti^ Required : 50 mL 

Container : PET 500 mL Jar 

ANALYTICAL PROCEDURE: 

Ammonia plus ammonium ions are determined on the sample via the foimation of indophenol blue in a buffered 
system using nitroprusside as a catalyst A reference stream, which differs from the colour formation stream by 
replacement of the catalyst with an equal flow of water, is employed to suppress sample matrix effects. 
Approximate absorbance : 0.40 at the full scale level. 
Nitrate plus nitrite is (ktermined simultaneously. 

INSTRUMENTATION: 1 

Basic automated modular continuous flow system plus the following modules: 2 of ?>'fC heating bath (7.7 mL dela^ 
Colourimetric measinement is through a 5.0 cm. light path at 630 nm. Two analytical ranges are obtained from the 
output of the colourimeter. 

REPORTING: 

Maximum Significant Figures: 3 Current W value: 1 T value: 5 

CALIBRATION: 

BL plus 8 standards 

CONTROLS: 

Calibration : LTBL plus 4 QC standards, e.g. QCA 

Drift : BL every 10 samples and BL plus check standard every 20 samples 
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NITROGEN - AMMONIA + AMMONIUM - DONUT 
QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 
Lab: Dorset Analydcal Range: - to 1000 ug^ as N 

CALIBRATION CONTROL: 



U 





Number 


Expected 


Av. Concn 


Av. 


Standaidd) 




of Data 


Concn 
750.0 


Measured 


Bias 
-2.1 


E)eviation 


a : 


116 


747.9 


6.65 


b : 


116 


250.0 


247.4 


-2.6 


5310 


a+b: 


116 


1000.0 


995.3 


-4.7 


9J4 


a-b: 


116 


500.0 


500.6 


0.6 


118 


c : 


116 


75.0 


73.6 


-1.4 


129 


d : 


116 


25.0 


24.6 


-0.4 


1.72 


;c+d : 


116 


100.0 


98^ 


-1.8 


t.28 


ft-d: 


116 


50.0 


49>0 


-1.0 


134 



S.d.(AB) Sw(within nm): 5.07 
s.d.(CD) Sw(withm run): 1.66 



SCbetwan nms): 5.97 S/Sw: 1.18 
SCbetween runs): 2.02 S/Sw: 122 



On any given day the calibration is accepted If the values obtained lie within the ranges: 







970 
480 

m 

m 


1030 for 

520 for 

112 for 

58 for 


A+B 
A-B 
C+D 
&D 






DUPLICATES: 
















Number of 
DataPaii3 

2106 

34 
24 
39 

. 3 


0.0 

25.0 

50.0 

100.0 

500.0 


Sample 
Concn Span 

25.0 

50.0 

100.0 

500.0 

1000.0 




Mcan(2) 
s.d. 


CoefBcient 
ofvar.(%) 




6'.55 
19.40 


12.7 
4.6 
3.4 
3J 
16 



Overall 



OTHER CHECKS: 



Long Term Biaik 
Absoibance 



Number 
of Data 

113 
116 



Data 
Mean 



0.69 
109,11 



Standard(l) 
Deviation 



1.402 
11.831 
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NITROGEN - AMMONIA PLUS AMMONIUM - donut <ug/l as n) 
QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 



10D- 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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I 
I 



) 



i 
I 



ENTIFICATION: 



ILaboiutoay 

LIS Test Name Code 

iWork Station Code 

JMethodCode 

Sample Type/Matrix 



AMPLING: 

Quantity Required 
}atainer 



**• NTTROGEN - AMMONIA PLUS AMMONIUM 



«** 



Col ourim etry 

NNHTFR 

PRAM 

004AI1 

Dry deposition air filter extracts 



10 mL 

50 mL Polyethylene tobe 



Method Introduced 
Units 
Unit Code 
SupcrvisOT 



: 01/05/84 
; u^tr as N 
: 361807 
: M. Rawlings 



ANALYTICAL PROCEDURE: 

^Lmmonia plus ammonium ions are detennined on an 6xi&act ftota a dry dipoMtion air Hlieir vi^ the fOrmadbn of triL 
henol blue in a buffered system using nitroprusside as a catalyst. A reference stream, which differs from the colou 
formation stream by replacement of the catalyst with an equal flow of water, is employed to suppress sample matrL 
Beffects. Ammonia plus ammonium for predpitadon, throughfall, and stemflow samples is also detennined at this 
Iwork station. 
Approximate absorbance: 0.7 at the Ml scale level 



INSTRUMENTATION: 

—Basic automated modular continuous flow system plus the following modules: 2 of 37''C heating bath (7.7 mL dele 
HColourimetcic measurement is through a 13 cm light path at 63Q nm^ Data capture, reductioii. and processing via a 
^multi-stage microcomputer system. 



kEPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.05 



T value: 0.25 



1 



ALIBRATION^ 

^L plus 7 standards 

"o 



ONTROLS: 

bration 



■CaHb 
|Drift 

I 
I 
I 
I 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples, standaid every 20 samples. 
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NITROGEN - AMMONIA PLUS AMMONIUM - PRAM - (NNHTFR) 

QUALITY CONTROL DATA FROM 10/02/89 TO 21/12/89 

Lab: Colourimetry Analytical Range: - to 50.0 mg/L as N 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


125 


b : 


125 


a+b: 


125 


a-b: 


125 


c : 


125 


d : 


125 


c+d : 


125 


c-d: 


125 



Expected 
Concn 



"4 



Av. Concn 
Measured 

40.210 
20.049 
60.259 
20.162 
20.049 
4.020 
24.069 
16.028 



Av. 
Bias 

0.210 
0.049 
0.259 
0.162 
0.049 
0.020 
0.069 
0.028 



Standaid(l) 
Deviation 



0.368 
0.137 
0.401 
0.384 
0.137 
0.187 
0.256 
0J205 



s.d.(AB) Sw(within run): 0.27 
s.d.(CD) Sw(within run): 0.14 



S(between runs): 0.27 S/Sw: 1.0 
S(between runs): 0.16 S/Sw: 1,1 



On any given day the calibration is accepted if the values obtained lie within the ranges: 

57.75 - 62.25 for A-i-B 

18.5 - 21J for A-B 

23.0 - 25.0 for C+D 

15.4 . 16.6 for C-D 



DUPLICATES: 



Number of 
Data Pairs 



OTHER CHECKS: 



Long Tenn Blank 



Sample 
Concn Span 



Mean(2) 
s.d. 



-0.009 



Coefficient 
ofvar.(%) 



96 


0.00 




5.00 




0.063 


3.58 


64 


5.00 


. 


10.00 




0.068 


0.88 


109 


10.00 


- 


25.00 




0.087 


0.73 


38 


25.00 


- 


37 JO 




0.110 


0.35 


25 


37.50 


- 


50.00 




0.190 


0.60 


332 


Number 
of Data 


Overall 




Data 
Mean 


0.086 


Standard(l) 
Deviation 



0.064 
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NITROGEN - AMMONIA PLUS AMMONIUM - pram (mg/l as m 

(NNHTFR) 

QUALITY CONTROL DATA FROM 10/02/89 TO 21/12/89 



Q.S 



S7.B 




21.S 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D QUALITY CONTRQL SAMPLE C-D 

^ CONTROL LIMIT 

17.i 



*** NITROGEN - AMMONIA PLUS AMMONIUM *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colourimetry Method Introduced 

NNHTFR Units 

RNDNP Unit Code . 

103DC2 Supervisor 

Rivers, Lakes, Soil Extracts, Effluents 



01/04/78 
mgA-as N 
064807 
M. Rawlings 



SAMPLING: 

Quantity Required 
Container 



10 mL 
SOOmLPetj^^ 



ANALYTICAL PROCEDURE: 

Ammonia plus ammonium ions are determined on the supernatant of a setded sample via the formation of 
indophenol blue in a buffered system using nitroprusside as a catalyst A reference stream, which differs from 
the colour formation stream by replacement of the catalyst with an equal flow of water, is employed to sup- 
press sample matrix effects. 
Approximate absorbance: 0.5 at the full scale level. 
Nitrate plus nitrite, nitrite, and reactive orthophosphate aie determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: 2 of 38°C heating bath (7.7 mL 
delay). Colourimetric measurement is through a 1.5 cm. Ught path at 630 nm. 
Data capture, reduction, and processing via a multi-stage miciocomputer system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.002 



T value: 0.01 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 
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NITROGEN-AMMONIA+AMMONIUM - RNDNP 

QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 
Lab: Colouiimetry Analytical Range: - to 2.0mg/L as N 



CALIBRATION CONTROLj 





Number 




of Data 


a : 


154 


b : 


154 


a*b: 


154 


a-b: 


154 


c : 


154 


d J 


154 


G+d: 


154 


c-d: 


154 



^qjected 
Concn 



m 

0.16 
0.96 
0.64 



s.d.(AB) Sw(wiaun ran): 0.007 
S,d,(CD) Sw(withm ran): 0.005 



Av. Concn 
Measured 

1J98 
0.802 
2.400 
0,797 
0.802 
0.162 
0.963 
0.640 



Av. 
Bias 

-0.002 
0.002 
0.000 

^0.003 
0.002 
0.002 
0.003 
0.000 



Standaid(l) 
Deviation 



0.0101 
0.0062 
0.0131 
0.0106 
0.0062 
0.0048 
0.0084 
0.0072 



S(between nms): 0.008 S/Sw: 1.14 
SCbetweennins): 0.006 S/Sw: 1.20 



On any given day the calibration is accepted if the valu^ obtained lie within the ranges: 

2.31 - 2.49 for A-t-B 

0.74 - 0.86 for A-B 

0.92 * 1.0 for C+D 

0.616 • 0.664 for C-D 



DUPUCATES: 



Number of 
DataPaiis 

260 
89 
42 
28 
26 
■'■ 445 



Sample 
Concn Span 



0.00 
0.04 
0.10 
0.20 
a40 



Overall 



0.04 
0.10 
0.20 
0.40 
2.00 



Meani^) 
s«d» 

0.003 
0.005 
0.010 
0.009 
0.018 
0.005 



OTHER CHECKS: 



Long Tenn Blanlc 



Number 
of Data 



Data 
Mean 



0.0019 



CoefiBcient 
ofvar,(%) 

332 
13.1 

8.8 

4.3 

2.1 



Standanl(l) 
Deviation 

0.0023 
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NITROGEN-AiOdONIA PLUS AMMONIUM - 



RNDNP (MG/L AS N) 



QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 




a.fls 



i.fr 



tin 



lA 




\JpS\M 



^ 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



0.9& 



D.ffi 





Q.t« 



QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 
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•** NITROGEN - AMMONIA PLUS AMMONIUM 



**m 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 



Col ourime try Method Introduced : 01/04/77 

NNHTFR Units : mg/LasN 

SDNP Unit Code . : 064807 

103AC2 Supervisee : M. Rawlings 

Sewage, Industrial Waste, Leachate, Domestic Waters, Effluents 



Quantity Required : lOmL 

Container : Glass or plastic 

ANALYTICAL PROCEDURE: 

Ammonia plus ammonium ions are determined on the supernatant of a settled sample via the formation of 

indophenol blue in a buffered system using nitroprusside as a catalyst 

Approximate absorbance: 0.7 at the full scale level. 

Reactive orthophosphate, nitrogen-nitrite and nitrogen-nitrate plus nitrite axe detennined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus one 38^C heating bath (7.7 mL delay). Colourimetric 
measurement is through a U cm. light path at 630 nm. Data capture, reduction, and processing via a multi- 
stage microcomputer system. 

REPORTING: 

Maximum Significant Figures: 3 Current W value: 0.05 T value: 0.25 

CALIBRATION: 

BL plus 7 standanls 

CONTROLS: 

Calibration : LTBL plus 3 standards, e.g. QCA 

Drift : BL every 10 samples; standard every 20 samples 



i 

i 
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NITROGEN-AMMONIA+AMMONIUM-SDNP 

QUALITY CONTROL DATA FROM 05A)l/89 TO 28/12/89 
Lab: Colourimetry Analytical Range: - to 50.0 mg/L as N 



CALIBRATION CONTROL: 





Niimber 


Expected 


Av. Concn 


Av. 


Standani(l) 




of Data 


Concn 
40.0 


Measured 
39.97 


Bias 
-0.03 


Deviation 


a : 


142 


0.313 


b : 


142 


20.0 


20.03 


0.03 


0.140 


a+b: 


142 


60.0 


60.00 


0.00 


0.380 


a-b: 


142 


20.0 


19.94 


-0.06 


0.302 


c : 


142 


20.0 


20.03 


O.03 


0.140 


d : 


142 


4.0 


4.00 


0.00 


0.048 


c+d: 


142 


■ 24.0 


24.03 


om 


0.160 


c-d: 


142 


16.0 


16.03 


0.03 


0.134 



s.d.(AB) Sw(within run): 0.21 
s.d.(CD) Sw(within mn): 0.09 



S(between runs): 0.24 S/Sw: 1.14 
S(between mns): 0.10 S/Sw:l.ll 



On any given day the calibration is accepted if the values obtained lie widiin the ranges: 







57.75 - 6225 
18.5 - lis 
23.1 - 24.9 
15.4 - 16.6 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 


* 




DUPLICATES: 
















Number of 
Data Pairs 


Scunple 
Concn Span 






Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


v. 


175 
18 
34 
39 
15 

281 


0.00 - 2.00 

2.00 - 5.00 

5.00 - 10.00 

10.00 - 20.00 

20.00 - 50.00 

Overall 






0.1203 
0.1372 
0.1408 
0.2766 
0.3639 
0.0922 


33.9 
42 
1.9 
2X 
1.1 


OTHER CHECKS: 














fj 




Number 
of Data 


Data 
Mean 




Standard(l) 
Deviation 



Long Term Blank 



142 



0.0018 



0.021 
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NITROGEN - AMMONIA PLUS AMMONIUM - sdnp (kg/l as s* 
QUALITY CONTROL DATA FROM 05/01/89 TO 28/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
182 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLESfG: 

Quantity Required 
Container 



*** NITROGEN - AMMONIA PLUS AMMONIUM *** 



Colourimetry Method Introduced 

NNHTFR, NNHTUR Units 

PRAM Unit Code 

103CC3, 003CC3 Supervisor ' 

Precipitation, Throughfall, Stemflow 



10 mL 

Glass or plastic 



01/05/84 

mg/LasN 

064807 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Ammonia plus ammonium ions are detennined on the supernatant of a settled sample via the formation of 
indophenol blue in a buffered system using nitroprusside as a catalyst A reference stream, which differs from 
the colour formation stream by replacement of the catalyst with an equal flow of water, is employed to sup- 
press sample matrix effects. Ammonia plus ammonium for dry deposition air filter extracts is also determined 
at this work station. 
Approximate absorbance; 0.7 at the fiiU scale level. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: 2 of 3TC heating bath (7.7 mL 
delay). Colouiimetric measurement is through a 1.5cm Ught path at 630 nm. Data capture, reduction and pro- 
cessing via a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

6L plus 7 standards 



Current W value: 0.002 



T value: 0.01 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples, standard every 20 samples 
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NITROGEN - AMMONIA - PRAM KNNHTFR) 

QUALITY CONTROL DATA FROM 10/02/89 TO 21/12/89 

Lab: Colouiimetiy Analytical Range: - to 2.0 mg/L as N 



CALIBRATION CONTROL: 





Number 


ExpoTted 


Av.CoQcn 


A*. 


Standardd) 




of Data 


ConcQ 


Measured 


Bias 


Deviation 


a t 


125 


1,6 


1.60^/3 


0.0073 


0.015 


h '. 


125 


0.8 


0.8009 


O.O0O9 


0.005 


a+b: 


125 


14 


2.4082 


0.0082 


0.017 


a-b: 


125 


0.8 


0.8064 


0.0064 


0.016 


c : 


125 


0.8 


0.8009 


0.0009 


0.005 


d : 


125 


0.16 


0.1608 


0.0008 


aoo7 




125 


0.96 


0.9617 


0.0017 


0.010 


isAi 


125 


0.64 


0.6401 


0.0001 


0.008 



s.d.(AB) Sw(withinnm): 0.01 S(between runs): 0.01 S/Sw: 1.02 
5,d(CD) SwCwithin run): 0.006 S(betwecn nms): 0.006 S/Sw: 1.1 

On any given day the calibration is accept»l ittbs values obtamed fie within iht ranges: 



DUPUCATFS; 


Number of 
Dau Pairs 

99 

63 

106 

36 

20 
324 


231 - 2.49 for 
0.74 # 0.86 for 
0.92 fe 1.00 for 
0.616 * * 0.664 for 

Samjde 
ConoiSpan 

0.00 - 0.20 
020 - 0.40 
0.40 - 1.00 
1.00 - IJO 
1.50 - 2.00 
Overall 

Numbo' 
ofE^ta 


A+B 

A-B 

C+D 

e-D 

■■:■ 

Data 

Mean 


Mean(2) 


CoefFiciatt 
ofvar.(%) 


':- 


0.002 
0.003 
0.003 
0.005 
0.006 
0.003 


4.7 
0.8 
OJ 


OTHER UHKUKS: 


StandaidCl) 
Deviation 



Long Teim Blank 



-0,0003 



0.0026 
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HITROGEN - AMMONIA - pbam (mg/l as m 

(NNHTFR) 
QUALITY CONTROL DATA FROM 10/02/89 TO 21/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



0J& 



0.fi 




o.n 




o.is 



QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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NITROGEN - AMMONIA - PRAM • (NNHTFR) 

QUALITY CONTROL DATA FROM 14/02/89 TO 21/12/89 

Lab: Colouiimetry Analytical Range: - to 2.0 mg/L as N 



CALIBRATION CONTROL: 





Number 




of Data 


a 


123 


b 


123 


a+b 


123 


a-b 


123 


c 


123 


d 


123 


c+d 


123 


c-d 


123 



Expected 
Concn 



%M 



m 

0.16 
0,96 



Av. Concn 
Measured 

1.60780 
0.80089 
2.40870 
0.80691 
0.80089 
0.16086 
0.96176 
0.64003 



Av, 
Bias 



0.00780 
0.00089 
0.00870 
0.00691 
0.00089 
0.00086 
0.00176 
0.00003 



s,d.(AB) Sw(within ran): 0.01 
s.d.CGD) Sw(within mn): 0.006 



SCbetweennins): 0.01 S/Sw: 1.0 
SCbetweeniuns): 0,006 S/Sw: 1.1 



Standard(l) 
Deviation 

0.0150 
0.0054 
0.0162 
0.0157 
0.0054 
0.0075 
0.0100 
0.0083 



On any given day the calibration is accepted if the values obtained lie widiin ttie ranges: 

2.31 w 2.49 for A+B 

0.74 - 0.86 for A-B 

0.92 - 1.00 for C+D 

0.616 - 0.664 for C-D 



DUPLICATES: 
















Number of 


Sample 






MeanC2) 


CoefBcient 




Data Pairs 


Concn Span 
0.00 - 0.20 




s.d. 


ofvar.(%) 




¥ 


0.0026 


4.60 




s 


0.20 - 


0.40 




0.0026 


0.85 




106 


0.40 - 


1.00 




0.0032 


0.69 




37 


1.00 - 


130 




0.0048 


0.39 




2D 


130 - 


2.00 




0.0066 


0.46 




V3. 


Overall 






0.0032 




OTHER CHECKS: 


s 


Number 




Data 




Standanl(l) 


rt^ 




of Data 




Mean 




Deviation 



Long Teim Blank 



0.0003 



0.0026 
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NITROGEN - AMMONIA - pram (mg/l as n) 

(NNHTUR) 

QUALITY CONTROL DATA FROM 14/02/89 TO 21/12/89 



> 2.« 




2.3t 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




0J» 




a6» 



a.ic 



QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



l#l 



I 
I 



I 

I 
I 
i 
I 
I 
I 

I 
I 
I 
I 
I 

I 
I 
I 
I 
I 



♦** NITROGEN - NITRATE *** 



IDENTIFICATION: 

LabonattHy 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matn?E 



SAMPLING: 

Quantity Required 
Container 



Ion Chromatography 


Method Introduced 


: 01/07/80 


NNOSl'R.NNRICF 


Units 


: ug/Filter as N 


PRSEQ 


Unit Code 


: 361807 


004AI0 


Supervisor 


:RLo 



: Nylon (NNRICF) filter from LoVol and sequential filter packs, and Teflon 
(NN03FR) filters from sequential filter packs. 



; 1 filter 

: 50 mL polyethylene mbe 



SAMPLE PREPARATION: 

Filters are extracted with 25.0 mL of DDW (Teflon) or 25.0 mL of 0.03 N NaOH (nylon) in polyethylene 
tubes with ultrasonic treatment followed by a 24 hour rest period, 

ANALYTICAL PROCEDURE: 

Nitrate is separated from other anions in the sample by auttimated suppressed ion chromattigraphy using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with NajCOj/NaHCO} to match the eluent strength and maintain background conductivity. 
The concentration of nitrate in mg^ as N is determined by the comparison of the sample peak heights to a 
series of standards. Results are converted to ug/filter as N. 
Chloride and sulphate are determined simultaneously. « ' 

INSTRUMENTATION: 

Ultrasonic bath; modular continuous flow ion chromatographic system plus microcomputer for automated 
sample injection, timing and partial data processing. 



REPORTING: 

Maximum Significant FiguresrH 

CALIBRATION: 

BL plus 9 standards 



Ctwent W vate: 02 



T value: 1.0 



CONTROLS: 

Calibration 
Drift 



NOTES: 



: LTBL plus 2 standards, e.g. QCA 
: 1 istandanl every 10 samples 



Detection criterion is based on duplicate analyses of the extract from one filter because duplicate filteis are not 
received. 
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NITROGEN - NITRATE - PRSEQ - (NN03FR) 

QUALITY CONTROL DATA FROM 12/01/89 TO 28/12/89 

Lab: Ion Chroraatography Analytical Range: - to 50 ug/filter as N 



CALIBRATION CONTROL: 

Number 
of Data 



a 


123 


b 


123 


a+b 


123 


a-b 


123 



Expected 
Concn 



40.0 
10.0 
50.0 
30.0 



Av. Concn 
Measured 

39.9 

9.9 

49.8 

30.0 



Av. 
Bias 



Standaid(l) 
Deviation 



-0.1 
-0.1 
-0^ 
-0.0 



0.49 
0,72 
0.89 
0.85 



s.d.(AB) Sw(widiin run): 0.60 S(between runs): 0.61 S/Sw: 1.0 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





47.8 - 52.2 1 
28.5 - 31.5 i 


DUPLICATES: 

Number of 
Data Pairs 


Sample 
Concn Span 


188 
56 
61 
14 

319 


0.0 - 5.0 

5,0 - 10,0 

10.0 - 25.0 

25.0 - 50.0 

Overall 


OTHER CHECKS: 






Number 
of Data 



Mean(2) 
s.d. 



0.108 
0.176 
0.190 
0.439 
0.133 



Coefficient 
ofvar,(%) 



* 



Long Term Blank 



123 



Data 

Mean 

0.0203 



Standard(l) 
Deviation 



0.0882 



1 
I 
I 
t 

I 

I 
I 

I 

i 
I 
I 

I 

] 
I 
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NITROGEN - NITRATE - prseq-{nno3fr) (ug/filter as n) 
QUALITY CONTROL DATA FROM 12/01/89 TO 28/12/89 



I 

I 

I 

I 
I 

I 
I 
I 




31.5 



QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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NITROGEN - NITRATE - PRSEQ - (NNRICF) 

QUALITY CONTROL DATA FROM 12/01/89 TO 21/12/89 

Lab: Ion Chromatography Analytical Range: - to 50 ug/filter as N 



CALIBRATION CONTROL: 

Number 
of Data 



Expected 
Concn 



a : 

b : 

a+b: 

a-b : 



104 
104 
104 
104 



40.0- 
10.0 
50.0 
30.0 



Av. Concn 
Measured 

39.8 

9.9 

49.7 

29.9 



Av. 
Bias 

M 



Standaixi(l) 
Deviation 

0.44 
0.26 
0.58 
0.43 



s.d.(AB) Sw(within run): 0.30 S(between runs): 0.33 S/Sw: 1.09 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





47.8 
28.5 


52.2 
31.5 


for 
for 


A+B 
A-B 


DUPLICATES: 










Number of 
Data Pairs 


I 


Sample 
Concn Span 




Mean(2) 
s.d. 


45 

61 

82 

4 

192 


0.0 

IJ 

5.0 

25.0 


13 

5.0 

25.0 

50.0 

Overall 


0.126 
0.169 
0.199 
0.335 
0.174 


OTHER CHECKS: 












Number 
of Data 






Data 

Mean 


Long Term Blank 


104 






0.091 



CoefBcient 
ofvar.(%) 

18,6 
2.3 



Standard(l} 
Deviation 



0.327 
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NITROGEN - NITRATE - prseq- (nnricd Tog/filter as m 
QUALITY CONTRPL DATA FEpM 12/01/89 TO 21/12/89 



S.2 



41.8 




3T.S 



a.s 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*♦* NITROGEN - NITRATE *** 



Ion Chromatography Method Introduced 

NN03UR Units 

PRICl Unit Code 

003AIO Supervisor 

Precipitation, ThroughfaU, Stemflow 



15 mL 
Polystyrene bottle 



01/04/78 
mg/LasN 
064807 
F.Lo 



I 
I 
I 
f 

I 
I 

I 



ANALYTICAL PROCEDURE: 

Nitrate is separated from other anions in the sample by automated suppressed ion chromatography using an I 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. ^ 
Samples are spiked with NajCOa/NaHCOato match the eluent strength and maintain background conductivity. 
"ITie concentration of nitrate in mg/L as N is determined by the comparison of the sample peak heights to a ■ 
series of standards. %i 

Sulphate and chloride are determined simultaneously. 



INSTRUMENTATION: 

Modular continuous flow ion chromatographic system plus microcomputer for automated sample injection, 
timing, and partial data processing. 



REPORTING: 

Maximimi Significant Figures: 3 

CALIBRATIONr 

BL plus 7 standards 



Current W value: 0.01 



T value: 0.05 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



I 
I 
I 
I 
I 
t 

a 
I 
I 
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NITROGEN - NITRATE - PRIGX 

QUALITY CX>NTROL DATA FROM 05/01/89 TO 14/12/89 



Lab: Ion Chron 

CALIBRATION CONTROL: 

Number 
of Data 


latography 

Expected 
Concn 

1.600 
0.400 
2.000 
1^00 


Analytical Ri 

Av. Concn 
Measured 

1.6001 
0.4039 
2.0040 
1.1962 


ange: - to 2 mg/L as 

Av. 
Bias 

0.0001 

0.0039 

0.0040 

-0.0038 


N 

Standaid(l) 
Deviarion 


a r 107 

b : 107 

a+b : 107 

a-bi 107 


0.0245 
0.0165 
0.0366 
0.0200 



s.d.(AB) SwCwithinrun): 0.014 S (between runs): 0.021 S/Sw: 1.47 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





1.91 - 2.09 for 
1.16 - 1.24 for 


A+B 
A-B 




DUPLICA'lES: 








Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d 


147 
49 
45 
16 

257 


0.00 - 0.20 
0.20 *» 0.50 
0.50 - 1.00 
LOO - 2.00 
Overall 




0.0082 
0.0083 
0.0096 
0.0273 
0.0080 


OTHER CHECKS: 










Number 
of Data 


Data 

Mean 





Long Tenn Blank 



0.0151 



Coefficient 
ofvar.(%) 

11.8 
3.4 
1.8 
2.1 
3*8 



Standard(l) 
Deviation 



0.0144 
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NITROGEN - NITRATE - prici (mg/l as n) 

QUALITY CONTROL DATA FROM 05/01/89 TO 14/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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♦«* NITROGEN . NITRATE •** 



* Ion Chromatography ,, Method Introduced 
I NN03UR Units 

f PRLOV Unit Code 

: 004 AIC Supervisor 

4 W40 filters from Lo Vol filter packs 



1 filter 

50 mL polyethylene tube 



: 01/07/80 
: ug/Filter as N 
: 361807 
:ELo 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Ccxie 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 

SAMPLE PREPARATION: 

Filters are extracted with 50,0 mL of DDW in polyethylene tubes with ultrasonic treatment followed by a 24 
hour rest period. 

ANALYTICAL PROCEDURE; 

Nitrate is separated from other anions in the sample by automated suppressed ion chromatography using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with Na2C03/NaHC03 to match the eluent strength and maintain background conductivity. 
The concentration of nitrate in mg/L as N is determined by the comparison of the sample peak heights to a 
series of standards. Results are converted to ug/filter as N. ,,,^ 

Chloride and sulphate are determined simultaneously. 

INSTRUMENTATION: 

Ultrasonic bath; modular continuous flow ion chromatographic system plus microcomputer for automated 
sample injection, timing and partial data processing. 

REPORTING: 



Maximum Significant Figures: 3 
CALIBRATION: 

BL plus 9 standards 
CONTROLS: 



Current W value: 0.5 



T value: 2S 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



Calibration 
Drift 

NOTES: 

Detection criterion is based on duplicate analyses of the extract from one filter because duplicate filters are not 
received. 
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NITROGEN - NITRATE - PRLOV 



QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/89 



Lab: Ion Chromatography 



Analytical Range: - to 100 ug/filter as N 



CALIBRATION CONTROL: 



a 

b 

a+b 

a-b 



Number 
of Data 

31 

31 
31 
31 



Expected 
Concn 



80.0 

20.0 

100.0 

60.0 



Av. Concn 
Measured 

79.7 
19.9 
99.6 

59.8 



Av. 
Bias 

-0.3 
-0.1 
-0.4 
-0.2 



Standard(l) 
Deviation 

0.92 
0.48 
1.16 
0.90 



s.d.(AB) Sw(within run): 0.63 S(between runs): 0.73 S/Sw: 1.2 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





95.5 - 104.5 for 
57.0 - 63.0 for 


A+B 
A-B 




DUPLICATES: 








Number of 
Data Pairs 


Sample 
Concn Span 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


14 

m 


0.0 - 10.0 

10.0 - 25.0 

25.0 • 50.0 

50.0 - 100.0 

Overall 


0.27 
0.29 
0.43 
1.18 
0.38 


8.4 
1.8 
L6 
US 


OTHER CHECKS: 










Number 
of Data 


Data 
Mean 


Standard(l) 
Deviation 



Long Term Blank 



M 



0.032 



0.124 
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UITROGEN - NITRATE - prlov (ug/filter as n) 
QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/8 9 



1IX.S 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



lis 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Oontauier 



*** NITROGEN - NITRATE PLUS NITRrrE *** 



Dorset Method Introduced 

NNOTFR * Units 

DONUT Unit Code , 

1525C2 Supervisor 

Streams, Lakes, Precipitation, and Soil Leachates 



50 mL 

PET 500 mL Jar 



13/06/78 

ug/LasN 

063807 

A. Neary 



ANALYTICAL PROCEDURE: 

Nitrate plus nitrite is determined on the supernatant of a sample. Nitrate is reduced to nitrite in alkaline media 
at 37^C, by hydrazine sulphate with copper as a catalyst Colourimetry is based on the formation of an azo dye 
by nimte, sulphanilamide, and N(l-napthyl)ethylenediaminedihydrochloride. To control metal ion 
interference, samples are passed through an ion-exchange column prior to the reduction step. 
Approximate absorbance : 0.4 at the ftdl scale level. 
Ammonia plus ammonium is determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: 37''C heating bath (7.7 mL 
delay), ion exchange column. Colourimetric measurement is through a 5.0 cm. light path at 520 nm. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 8 standards 



Current W value: 2 



T value: 10 



CONTROLS: 

Calibration: 
Drift: 



LTBL plus 4 QC Standards, e.g. QCA 

BL every 10 samples and BL plus check standaid every 20 samples. 



1§§ 
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NITRATE + MRTTE - DONUT 

QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 





Lab: Dorset 




AnalyticaJ Range: - 


to 500 ug/1 as N 




CALIBRATION COI^'l KOL: 






..1i s- 






Number 
of Data 


Expected 
Concn 


Av. Concn 
Measured 


Av. 
Bias 


Standaid(l) 
Deviation 


a : 

b : 

a-b : 


92 
92 
92 
92 


375.0 
125.0 
500.0 
250.0 


374.5 
124.4 
498.9 
250.1 


0.5 

0.6 

1.1 

-0.1 


6.47 
2.88 
8.64 
5.08 



s.d.(AB) Sw(within run): 3.59 S (between runs); 5.01 S/Sw: 1.39 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



470 - 530 
230 - 270 



for A+B 
for A-B 



DUPLICATES: 



Number of 
Data Pairs 

95 
50 
73 
31 
249 



OTHER CHECKS: 



Long Tenn Blank 
Absorbance 



Sample 
Concn Span 

0.0 - 50.0 

50.0 - 100.0 

100.0 - 250.0 

loa - 5oao 

Overall 



Number 
of Data 

m 



Mean(2) 
s.d. 

1.28 
4.20 
5.42 
7.69 
3.89 



Data 
Mean 

0.72 
162.83 



CoefGcient 
ofvar.( 

9J 
5.3 

7.8 
73 



StandaidCl) 
Deviation 

L189 
12^12 
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NITRATE + NITRITE - donut (ug/l as m 
QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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IDENTIFICATION: 

Laboratcny 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



••♦NITROGEN - NITRATE PLUS NrTRTTE 



•«« 



: Colourimetry Method Introduced 

: NNOTFR Units 

: RNDNP Unit Code 

: 102DC2 Supervisor 

I Rivers, Lakes, Precipitation, Soil Extracts, Effluents 



: 01/04/78 
: mg/LasN 
^ 064807 
: M.Rawlings 



I 



1 



SAMPLING: 

Quantity Required 
Container 



10 mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Nitrate plus nitrite is determined on the supernatant of a setded sample. Nitrate is reduced to nitrite in alkaline 
media at 38°C, by hydrazine sulphate with copper as a catalyst Colourimetry is based on the formation of an 
azo dye by nitrite, sulphanilamide, and N(l-napthyl) ethylenediamine dlhydrochloride. To control metal ion 
interference, samples are passed through an ion-exchange column prior to the reduction step. 
Approximate absorbance: 0.6 at the full scale level, 
^jnmonia plus ammonium, nitrite, and reactive orthophosphate are determined simultaneously. 



I 

I 
I 
I 
1 
I 



INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: SS^C heating bath (7.7 mL 
delay), ion exchange column. Colourimetric measurement is through a U cm. light path at 520 nm. 
Data capture, reduction, and processmg via a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.005 



T value: 0.025 



CONTROLS: 

Calibration 
Drift 

Interference 
Recovery 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 

: Nitrate standard spilred ^th calcium (150 mg/L) and magnesium (50 mg/L) confinns 
effective interference suppression. 

: Individual nitrate and nitrite standards of equal N concentration show effectiveness of 
reduction step. 



I 
I 
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NITROGEN-NITRATE PLUS NTTRITE-RNDNP 

QUALITY CONTROL DATA FROM 09A)l/89 TO 28/12/89 
Lab: Colourimetry Analytical Range: - to 5.0 mg/L as N 

CALIBRATION CONTROL: 





Number 




of Data 


ft I 


154 


b : 


154 


a+b: 


154 


a-b: 


154 


c : 


154 


d : 


154 


c+d: 


154 


c-d: 


154 



Expected 
Concn 



4.0 
2.0 
6.0 
2.0 
2.0 
0.4 
2.4 
1.6 



Av. Concn 
Measured 

4.01 
2.01 

6m 

2.00 
2.01 
0.41 
2.41 
1.61 



Av. 
Bias 

0.01 
0.01 
0.02 
0.00 
0.01 
0.01 
0.01 
0.01 



Standard(l) 
Deviation 

0.033 
0.019 
0.042 
0.033 
0.019 
0.010 
0.025 
0.017 



s.d.(AB) Sw(within nm): 0.02 
s.d.(CD) Sw(witiiin nin): 0.012 



S(between runs): 0.03 S/Sw: 1.13 
S(between runs): 0.015 S/Sw: 1.23 



On any given day the calibration is accepted if the values obtained lie within the ranges: 



:■.-«: 




5.77 
1.85 
2.30 
134 


623 
2.15 
230 
1.66 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 




DUPLICATES: 


Number of 
Data Pairs 

158 
127 

41 

32 

59 
417 


1 


Sample 
Concn Span 






Mean(2) 
s.d. 


■' 


0.00 
020 
030 
1.00 
230 


0.20 
030 
1.00 
230 
5.00 
Overall 


0.0095 
0.0136 
0.0177 
0.0231 
0.0419 
0.0167 


OiHER CHECKS: 




Number 
of Data 






Data 
Mean 




Long Term Blank 




vm 






0.003 





CoefBcient 
of var.(%) 

33.6 
6.6 
3J 
2.0 
1.6 



Standani(l) 
Deviation 

0.005 
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NITROGEN - NITRATE PLUS NITRITE - rndnp (hg/l as n) 
QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 
I 
I 
i 
I 

1 
I 
t 




QUALITY CONTROL SAMPLE C+1 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



2Q4 



*** 



NITROGEN - NITRATE PLUS NITRITE 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



: Colouiimetry Method Introduced 

: NNOTFR Units 

: SDNP Unit Code 

I 102CC2 Supervisor 

: Sewage, Industrial Waste, Leacham, Domestic Waters 



10 mL 

Glass or plastic 



01/04/78 

mg/LasN 

064807 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Nitrate plus nitrite is determined on the supernatant of a settled sample. Nitrate is reduced to nitrite m alkaline 
media at SS^C, by hydrazine sulphate with copper as a catalyst Colourimetry is based on the formation of an 
azo dye by nitrite, sulphanilamide, and N(l-napthyl) ethylenediamine dihydrochloride. To control metal ion 
interference, samples are passed through an ion-exchange column prior to the reduction step. Approximate 
absorbance: 0.7 at the full scale level. 
Ammonia plus ammonium, nitrite, and reactive phosphate are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: 38°C heating bath (7.7 mL 
delay). Colourimetric measurement is through a 1.5 cm. light path at 520 nm. Two analytical ranges are 
obtained from the output of the colouriracter. Data capture, reduction, and processing via a multi - stage 
microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.05 



T value: 0.25 



CONTROLS: 

Calibration 
Drift 

Interference 



Recovery 



: LTBL plus 3 standards, e.g. QCA 

: BL eveiy 10 samples; standard eveiy 20 samples 

: Nitrate standard spiked Avith calcium (150 mg/L) and magnesium (50 mg/L) con^rms 
effective interference suppression. 

: Individual nitrate and nitrite standards of equal N concentration show effectiveness of 
reduction step. 
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NITROGEN-NITRATE+NITRITE-SDNP 

QUALITY CONTROL DATA FROM 05A)l/89 TO 28/12/89 
Lab: Colourimeiry Analytical Range: - to 50.0 mg/L as N 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standanl(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


&i 


142 


40.0 


39.94 


■0.06 


0.282 


b : 


142 


20.0 


20.07 


0.07 


0.162 


a+b: 


142 


60.0 


60.02 


O.02 


0.364 


a-b: 


142 


20.0 


19.87 


-0.13 


0.282 


c : 


142 


20.0 


20.07 


0.07 


0.162 


d : 


142 


4.0 


4.03 


0.03 


0.051 


c+d: 


142 


24.0 


24.11 


0.11 


0.183 


c-d: 


142 


16.0 


16.04 


0.04 


0.155 



s.d.(AB) Sw(within run): 0.20 
s.d.(CD) Sw(within run): 0.11 



S(between runs): 0.23 S/Sw: 1.15 
S(between nms): 0.12 S/Sw: 1.09 



On any given day the calibration is accepted if the values obtained lie within the ranges: 

582 - 61.8 for A+B 

18.8 - 21.2 for A-B 

23.14 - 24.86 for C+D 

15.42 - 16J8 for C-D 



DUPUCATES: 






^' 










Number of 
Data Pairs 


Sample 
Concn Span 


s 


Mean(2) 
s.d. 

0.033 
0.075 
0.114 
0.149 
0.326 
0.066 


Coefficient 
ofvar.(%) 




239 
50 
41 
66 
21 

417 


0.00 - 

2.00 

5.00 

10.00 - 
20.00 - 
Overall 


too 

5.00 
10.00 
20.00 
50.00 


10.8 
%2 
IS 
\2 

\S 


1 

O'lHER CHECKS: 














■; 




Number 
of Data 




Data 
Mean 




Standard(l) 
Deviation 



Long Tenn Blank 



-0.001 



0.028 



I 
I 
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NITROGEN - NITRATE PLUS NITRITE - 



SDNP (MG/L AS N) 



QUALITY CONTROL DATA FROM 05/01/89 TO 2,8/12/89 




9.2 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



M.aE 



23. H 




«.V 



0.«. 




QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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•*♦ NITROGEN - NITRATE PLUS NITRITE **♦ 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



f Colourimetiy 

: NNOTUR 

: WFN03 

: 002CC2 

A Ministry of Health Water Samples 



: Glass or plastic 



Method Introduced 


: 01/04/76 


Units 


I mg/LasN 


Unit Code 


i 064807 


Supervisor 


: M. Rawlings 



ANALYTICAL PROCEDURE: 

Nitrate plus nitrite is determined on die supernatant of a settled sample. Nitrate is reduced to nitiite in alkafiite 
media at SS^C, by hydnudne sulphate with copper as a catalyst Colourimetry is based on the fonnadon of an 
azo dye by nitrite, sulphanilamide, and N(l-napthyl) ethylenediamine dihydixx:hloride. To control metal ion 
interference, samples are passed through an ion-exchange colunm prior to the reduction step. 
Approximate absorbance: 0.5 at the full scale level. 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus the following modules: 37**C heating bath (7.7 mL 
delay), ion exchange column. Colourimetric measurement is dirou^ a 1.5 cm. light padi at 520 mn. Data 
capture, reduction, and processing via a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 6 standards 



Current W value: 0.1 



T value: J 



CONTROLS: 

Calibration 
Drift 

Intoference 



Recovery 



; 2 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 

: Nitrate standard spiked with calcium (150 mg/L) and magnesium (50 mg/L) confizms 
effective interference suppression. 

: Individual nitrate and nitrite standards of equal N cdncehlration show effectiveness df 
reduction step. 



2QM 



NITRATE + NITRITE - WFN03 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 
Lab: Colourimetry Analytical Range: - to 20.0 mg/L as N 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


a : 


114 


16.0 


16.002 


0.002 


0.253 


b : 


114 


8.0 


8.072 


0.072 


0.129 


a+b: 


114 


24.0 


24.075 


0.075 


0.350 


a-b: 


114 


8.0 


7.931 


-0.069 


0.198 


c : 


114 


8.0 


8.072 


0.072 


0.129 


d : 


114 


1.6 


1.604 


0.004 


0.061 


c+d: 


114 


9.6 


9.675 


0.075 


0.141 


c-d: 


114 , 


6.4 


6.468 


0.068 


0.145 



s.d.(AB) Sw(within run): 0.14 
s.d.(CD) Sw(within ran): 0.10 



S(between runs)* 0.20 S/Sw: 1.43 
S(between runs): 0.10 S/Sw: 0.99 



On any given day the calibration is accepted if the values obtained lie within the ranges: 







23.0 
7.3 
9.15 
5.95 


25.0 for 
8.7 for 

10.05 for 
6.85 for 


A+B 
A-B 
C+D 
C-D 




DUPUCATKS: 












* 


Number of 
Data Pairs 

258 

35 

18 

11 
322 




Sample 
Concn Span 




Mean(2) 
s.d. 




0.00 

2.00 

5.00 

10.00 


2.00 

5.00 

10.00 

20.00 

Overall 


0.086 
0.089 
0.125 
0.198 
0.092 


OTHER CHECKS: 












m 




Number 
of Data 




Data 
Mean 





Coefficient 
ofvar.(%) 

26.61 
2.76 
1J3 
12A 



Standard(l) 
Deviation 



Long Temi Blank 



113 



0.007 



0.068 
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NITRATE PLUS NITRITE - wfnqs <hg/l as m 
QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 




QUALITY CONTROL SAMPLE A+B 



n.e 




9.Q 



QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE A-B 



LB 




QUALITY CONTROL SAMPLE C-D 
CONTROL LiMTf 
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**♦ NITROGEN - NITRrrE *♦• 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colourimetry Method Introduced 

NN02FR Units 

RNDNP Unit Code 

102DC2 Supervisor 

Rivers, Lakes, Precipitation, Soil Extracts, Effluents 



01/04^8 

mg/LasN 

064807 

M. Rawlings 



SAMPLING: 

Quantity Required 
Container 



: 10 mL 

I Glass or plastic 



ANALYTICAL PROCEDURE: 

Nitrite is determined on the supernatant of a settled sample by formation of an azo dye using sulphanilamide, 

and N(l-napthyl) ethylenediamine dihydrochloride. 

Approximate absorbance: 0.6 at the full scale level. 

Ammonia plus ammonium, nitrate plus nitrite, and reactive orthophosphate are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm. light 

path at 520 nm. 

Data capture, reduction, and processing via a multi-stage microcomputer system. 



REPORTING: 

Maximum Sigiuficant Figures: 3 



Current W value: 0.001 



T value: 0.005 



CALIBRATION: 

6L plus 7 standards 



CONTROLS: 

Calibration 
Drift 

Interference 



Recovery 



: LTBL plus 3 standards, e.g. QCA 

• BL every 10 samples; standard every 20 samples 

: Nitrate standard spiked with calcium (150 mg/L) and magnesium (50 mg/L) confirms 
effective interference suppression. 

: Individual nitrate and lutrite stMidards of equal N concentration show effectiveness of 
reduction step. 
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IVITROGEN-NITRITE-RNDNP 

QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 
L^: Colourimetry Analytical Range: • to 0.200 mg/L as N 

CALIBRATION CONTROL: 



1 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 


Concn 


Measured 


Bias 


Deviation 


».!■' 


150 


0.16 


0.158 


-0.002 


0.0012 


b : 


150 


0.08 


0.080 


0.000 


0.0008 


a+b: 


150 


0.24 


0.238 


-0.002 


0.0016 


a-b: 


150 


0.08 


0.078 


-0.002 


0.0012 


c : 


150 


0.08 


0.080 


0.000 


0.0008 


d : 


150 


0,016 


0.0162 


0.0002 


0.0006 


c+d: 


150 


0.096 


0.0962 


0.0002 


0.0012 


c-d: 


150 


0.064 


0.0638 


-0.0002 


0.0008 



s.d.(AB) Sw(within nm): 0.0009 
s.d.(CD) Sw(within nm): 0.0006 



Stbetween nins): 0.0010 S/Sw: 1.15 
S(between nms): 0.0007 S/Sw: 1J26 



On any givm day the calibration is accepted if the values obtained lie widiin the ranges: 



'• 




0.231 * 0249 
0.074 - 0.086 
0.092 - 0.100 
0.061 - 0.067 


for 
fior 
for 
for 


A+B 
A-B 
C+D 
C-D 




DUPLICATES: 














Number of 
DataPaii^ 

200 

121 

87 

408 


Sample 
CtMicnSpaoii 

0.000 - 0.005 
0.005 - 0.020 
0.020 - 0200 
Overall 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




0.0011 
0.0013 
0.0018 
0.0013 


402 

13.3 

3.8 


OTHER CHECKS: 








-as 








Number 
of Data 


Data 
Mean 


Standard(l) 
Deviation 



Long Teim Blank 



136 



0.0001 



0.00061 



I 
I 
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NITROGEN - NITRITE - rndnp (mg/l as ni 
QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 



0.!49 



CM 



o.nt 






QUALITY CONTROL SAMPLE A+B 



fl.lB 



e.Q» 



0.tM 






QUALITY CONTROL SAMPLE A-B 




a.o» 



QUALITY CONTROL SAMPLE C+D 



o.s> 



a.i» 



0.IE1- 



J] 



u 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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NITROGEN -NITRrrE 



*** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Colourimetry Method Introduced 

NN02FR Units 

SDNP Unit Code 

102CC2 Supervisor 

Sewage, Industrial Waste, Leachate, Domestic Waters 



10 mL 

Glass or plastic 



01/04/78 

mg/LasN 

064807 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Nitrite is determined on the supernatant of a settled sample by formation of an azo dye using sulphanilamide, 

and N(l-napthyl) ethylenediaraine dihydrochloride. 

Approximate absorbance: 0.3 at the full scale level. 

Ammonia plus ammonium, nitrate plus nitrite, and reactive orthophosphate are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm. light 
path at 520 nm. Data capture, reduction, and processing via a multi-stage microcomputer system. 



4 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.005 



T value: 0.025 



CONTROLS- 

Calibration 
Drift 

Interference 
Recovery 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 

: Nitrate standard spiked widi calcium (150 mg/L) and magnesium (50 mg/L) confirms 
effective interference suppression. 

: Individual nitrate and nitrite standards of equal N concentration show effectiveness of 
reduction step. 



ms 



mTROGEN-NITRITE-SDNI' 

QUALITY CONTROL DATA FROM 05/01/89 TO 28/12/89 
Lab: Colourimetty Analytical Range: - to 2.0 mg/L as N 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


142 


b : 


142 


a+b: 


142 


a-b: 


142 


c : 


142 


d : 


142 


c+d: 


142 


c-d: 


142 



Expected 
Concn 



Av. Concn 
Measured 



m 



0.16 
0.96 
0.64 



s.d.(AB) Sw(within nm): 0.008 
s.d.(CD) SwCwithin nm): 0.004 



1.597 
0.800 
2.397 
0.798 
0.800 
0.160 
0.960 
0.640 



Av. 
Bias 

-0.003 
0.000 
-0.003 
-0.002 
0.000 
0.000 
0.000 
0.000 



S(between mns): 0.009 S/Sw: 1.10 
S(between nms): 0.005 S/Sw: 1.34 



Standaid(l) 
Deviation 

0.0116 
0.0064 
0.0144 
0.0121 
0.0064 
0.0040 
0.0090 
0.0056 



On any given day the calibration is accepted if the values obtained lie within the ranges: 

2.31 - 2.49 for A+B 

0.74 - 0.86 for A-B 

0.92 - 1.00 for C+D 

0.61 - 0.67 for C-D 



I 



DUPLICAIES: 














Number of 
Data Pairs 

318 

84 

12 
414 


Sample 
Concn Span 

0.00 - 020 

0.20 - 1.00 

1.00 - 2.00 

Overall , 




Mean(2) 
s.d. 

0.003 
0.012 
0.041 
0.0O4 


Coefficient 
ofvar.(%) 


i 


22.0 
4.9 


OTHER CHECKS: 








y- 




...■ 


' 


Number 
of Data 


Data 
Mean 




Standard(l) 
Deviation 



Long Term Blank 



0.0004 



0.0027 
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NITROGEN - NITRITE - sdnp (mg/l as m 



QUALITY CONTROL DATA FROM 05/01/89 TO 28/12/89 



2.49 




2.11 



QUALITY CONTROL SAMPLE A+B 



OM 



a.s» 




QUALITY CONTROL SAMPLE C+D 



o.as. 




an 



QUALITY CONTROL SAMPLE A-B 



0.(1- 



iu 



no- 




Mjun 



A 



m 




QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
216 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 



*♦* NITROGEN - TOTAL KJELDAHL *** 



Coburimetry Method Introduced : 01/04/79 

NNTKUR Units : mg/LasN 

RTNP Unit Code : 064807 

004AC2 Supervisor : M. Rawlings 

Rivers, Lakes, Precipitation, Soil Extracts, Effluents 



Quantity Required : 50 mL 

Container : Glass or plastic 

ANALYTICAL PROCEDURE: 

Samples are digested in a sulphuric acid-mercuric oxide-potassium sulphate media using three block digestors 
kept at ISO^C, 210°C and 36(rC. The pH of the digestate is adjusted in-line in two stages and then ammonia is 
determined by formation of indophenol blue in a buffered system using nitroprusside as a catalyst. 
Approximate absorbance: 0.3 at the full scale level. 
Total phosphorus is determined simultaneously. 

INSTRUMENTATION: 

Three block digesters 

Basic automated modular continuous flow system plus 1 module: SS^C bath (7.7 raL delay), Coulourimetric 

measurement is through a 5.0 cm. light path at 630 imi. 

Data capture, reduction, and processing via a multi-stage microcomputer system 

REPORTING: 

Maximum Significant Figures: 3 Current W value: 0.02 T value: 0.1 

CALIBRATION: 

BL plus 7 undigested standards 

CONTROLS: 

Calibration : LTBL plus 3 undigested standards, e.g. QCA 

Recovery : 3 digested BL plus 3 digested standards in duplicate, e.g. Rl 

Drift : BL every 10 samples; undigested standard every 20 samples 
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NTTROGEN-TOTAL KJELDAHL-RTNP 

QUALrrV CONTROL DATA FROM 04/01/89 TO 29A2/89 
Wj; Q^smmetry '^ Analytical Range: • to 2.0 mg/L as N 



CALIBRATION CONTROL: 



a : 

b : 

»+b: 

a-b: 

c : 

i- 

c+d: 

c-d: 



Number 


Expected 
Concn 


Av. Concn 


m 


Standanl(l) 


of Data 


Measiml 


iiB. 


Deviation 


179 


1.591 


0.003 


0.0155 


179 


;^S 


OJOO 


0.000 


0.0092 


179 


^m- 


2397 


0.003 


0.0206 


179 


;^p 


0,797 


0.003 


0.0150 


179 


'M 


0.800 


0.000 


0.0092 


179 


0116 


0.161 


^.001 


0.0074 


179 


0.96 


0.961 


-0.001 


0.0118 


179 


0.64 


0.639 


0.001 


0,0117 



s.d.(AB) Sw(withinnin): 0.011 S(between nins): 0.013 S/Sw: 1.20 

s.±(CD) Sw(witfiin ran): 0.008 S(bctween luns): 0.008 S/Sw: 1.00 

On any given day (he calibration is accepted if (tie values obtained lie within the ranges: 

231 - 149 for A+B 

0.74 - 0.86 for A-B 

0.92 - 1.00 fw C+D 

0.616 « 0.664 fOT C-D 



RECOVERIES: 





Rl: 

R2: 
R3: 




Number 
of Data 




Ejmected 
Craioi 

1.40 
0.84 
0.28 




Av. Concn 
Measured 


Deviation 


.T? 


m 

1 


1397 
0.834 
0.279 


0.0350 
0.0243 
0X»151 


DUPLICATES: 
























Numbo' 
DataPai 


of 

OS 


0.00 
0.20 
0.50 
1.00 


Sampte 
Concn Span 

M 


0.20 
OJO 

uoo 

2J0Q 




Mean(2} 
s.d. 


Coefficient 
ofvar.(%) 


i'* 


123 

289 

87 

12 

III 


0.0173 
0.0177 
0.0269 
0.0326 
0.0194 


15.2 
5.6 
3.9 

.•2*4- 


OTHER CHECKS: 


















- 








Nombn 
of Data 






Data 
Mean 


■" 


Standaidd) 


Long Tenn Blank 
Dig^ted Blank 


1 


-0.003 
0.018 


0.0072 
0.0165 



I 
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NITROGEN - TOTAL KJEDAHL - rtnp <mg/l as n) 
QUALITY CONTROL DATA FROM 04/01/89 TO 29/12/8 9 




as 




OLTf 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



0.9B. 



O.S- 



I 




ram 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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IDENTIFICATION: 

Laboratory 
US Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** NITROGEN - TOTAL KJELDAHL *♦♦ 



Colourimetry 

NNTKUR 

STKNP 

004BC2 

Sewage, Industrial Waste, Domestic Waters, Effluents, Leachates 



50 mL 

Glass or plasdc 



Method Introduced 


: 01/04/79 


Units 


i mg/L as N 


Unit Code 


: 064807 


Supervisor 


: M. Rawlings 



ANALYTICAL PROCEDURE: 

Samples are digested in a sulphuric acid-mercuric oxide-potassium sulphate media using three block digesters 
kept at ISO^C, 210°Cand 360 C. TTie pH of the digestate is adjusted in-line in two stages and then ammonia is 
determined by formation of indophenol blue in a buffered system using nitroprusside as a catalyst 
Approximate absorbance: 1.1 at the full scale level. 
Total phosphorus is determined simultaneously. 



I 
I 
I 
I 
I 
I 
I 

1 
I 



INSTRUMENTATION: 

Three block digesters 

Basic automated modular continuous flow system plus 1 module: SS'^C bath (7.7 mL delay). Coulourimetric 
measurement is through a 1.5 cm. light path at 630 nm. Data capture, reduction and processing via a multi - 
stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 undigested standards 



Current W value: 0.05 



T vjdue: 0.25 



CONTROLS: 

Calibration 

Recovery 

Drift- 



LTBL plus 3 undigested standards, e.g. QCA 

3 digested BL plus 3 digested standards in duplicate, e.g. Rl 

BL every 10 samples; undigested standard every 20 samples 



MODIFICATIONS: 

02AJ2/89 -Full scale changed from 25 to 50 mg/L as N. Calibration standards 0, 10, 20, 40, 60, 80, 100 % 
automatically adjusted. CaUbration controls, and recoveries adjusted accordingly. 

NOTES: 

**System is calibrated with undigested standaitis. Minimum sample dilution is 50% (Le. factqr of two). 
Therefore actual W and T values are twice that listed. 
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NTTROGEN-TOTAL KJELDAHL-STKNP 

QUALITY CONTROL DATA mOM 13/02/89 TO 28/12/89 
Lab: Coiourimeiiy Analytical Range: - to 50.0 mg/L as N 



CAUBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 
161 


Concn 


Measured 


Bias 
-0.08 


Deviation 


a : 


40.0 


39.92 


0.163 


b : 


161 


20jO 


19.98 


-0.02 


0.010 


a+b: 


161 


60Ja 


59.91 


■0.09 


0216 


a-b: 


161 


20.0 


19.93 


-0.07 


0.161 


c : 


161 


20.0 


19.99 


-0.01 


0.010 


d : 


161 


4.0 


4.01 


0.01 


0.041 


c+d: 


161 


24.0 


24.00 


0.00 


0.117 


c-d: 


161 


16.0 


15.98 


-0.02 


0.097 



s.d.(AB) SwCwithinnm): 0.11 S(between runs): 0.13 S/Sw: 1.18 
s.d.(CD) Sw(within run): 0.07 S(betweOT runs): 0.08 S/Sw: 1.10 

On any given day the calibration is accepted if the values obtained lie within the ranges: 









57.7f 
18J 
23.1 
15.4 


■■; 


6225 
* 21J 
24.9 
16.6 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






RECOVERIES: 










« 














Numbe 
ofDat 


a 




Expecti 
Cono 


ed 
n 




Av. Concn 
Measured 


Standard(l) 
Deviation 


Rl: 
R2: 
R3: 


161 
161 


35.0 

21.0 

7.0 


34.66 

20.79 

6.97 


0375 
0233 
0.098 


DUPUCATES: 
















■ii 






Number 
DataPai 


of 

us 




0.00 

OJO 

2.00 

10.00 


Sample 
Concn Span 

OvoaD 


10.00 
50.00 




MeanC2) 
s.d. 


Coefficient 
ofvar.(%) 




152 

168 

86 

75 

481 


0.0436 
0.0887 
02064 
02592 
0.1060 


19.9 
8.9 
IS 
03 . 


OTHER CHECKS: 


























Number 
of Data 




- 


Data 
Mean 


— 


Standanl(l) 
Deviation 


Long Term Blank 
Digested Blank 


m 
m 


-0.0003 
0.0273 


0.020 
0.052 
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NITROGEN - TOTAL KJELDAHL - stknp (mg/l as ni 
QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



S2.S 



S7.S 



V^ 



yV 




QUALITY CONTROL SAMPLE A+B 



tis 



«> 



^Lj^|H\;^i^J^U 



QUALITY CONTROL SAMPLE A-B 



34.9 



a. I 




^lAylk^fa^Uull^ 



m* 



fi.4 



' ^'i^4^\^iW 



QUALITY CONTROL SAMPLE G+D 



QUALITY CONTROL SAMPLE C-D 



CONTROL LIMIT 
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> IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Woric Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



*** OXYGEN DEMAND - BIOCHEMICAL *•* 



Solids and BOD Method Introduced 

BODS Units 

SBBOD5 Unit Code 

001AI2 Supervisor 

Sewage, Industrial Waste, Effluents, Dranestic Waters, Leachates 



400 mL 
Glass or plastic 



Before '61 
mg/LasO 
064808 
P. Campbell 



SAMPLE PREPARATION: 

If necessary sample pH is adjusted to neutral and chlorine is removed by reaction with sodium sulphite. 

ANALYTICAL PROCEDURE: 

Oxygen depletion is measured as die difference in dissolved oxygen (DO) concentration. DO readings are taken prior to sample stor- 
age, and also at the end of storage in the dark at 20°C for five days (BODS). If necessary, dilutions are made with aerated, nutrient- 
enriched water to obtain a 25-75% oxygen depletion. If the sample has undergone any of the sample preparation stq)S listed above 
or if die sample is an industrial waste, a sewage seed is added For such samples, calculation of an s^^piiate seed correction is 
required. 

INSTRUMENTATION: 

-Weston and Stack Oxygen analyzer widi DO probe equipped with stirrer and fitted with a Teflon membrane of 0.5 mil thickness 

which is permeable to oxygen. 

-Titration equipment for Winkler analysis of dissolved oxygeiL 

-Incubator (19-21 1); BOD botUes (300 mL) 



REPORTING: 

Maximum Significant Figures: 3 



CunentW value: Oi 



T value: 1 



CALIBRATION (DO): 

Blank is a sulphite solution (negligible DO) and the standard is air-saturated distilled, deionized w^er. The DO contrat of the latt» 
is read torn a table after measuring its temperaoire and the barometric pressure in the laboratory. 



CONTROLS: 

Calibration (DO) 



Recovery (BODS) 



Drift 
Blanks 



: 2 QC solutions of distilled water which have been partially sti^pai of DO by flushing witii nkrogen. 
These "solutions", of different but unknown DO, arc analyzed with the Oxygen Analyzer and by the 
Winkler titration procedure. The diff^aence between the values for the two analytical methods is uti- 
lized as a slope conbol for die DO Analyzer. 

: 3 Recovery standards prepared firom a combination of Glucose and Glutamic Acid e.g. Rl; the 
expected BODS is 67% of the oxygen requirement for complete oxidation. 

I Air saturated distilled wat^ after eveiy 24 samples. 

I Distilled deionized water and BOD dilution water 



NOTES: 

Currently tests on sewage are performed by a private laboratory. QC results reported here r^resent only tests performed at the Cct-I 
tral Laboratmy. 
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OXYGEN DEMAND - BIOCHEMICAL - SBB0D5 



QUALITY CONTROL DATA FROM 05/01/89 TO 29/12/89 



Lab: Solids and BOD 



Analytical Range: - to 400.0 mg/L as O 



CALIBRATION CONTROL: 



I; I 



Number 
of Data 

95 
95 



Expected 
Concn 



0.00 
0.00 



Av. Concn 
Measured 

0.05 
0.05 



Av. 
Bias 



0.05 
0.05 



Standard(l) 
Deviation 



0.09 
0.07 



On any given day tlie calibration is accepted if the values obtained Ue within 

the ranges: 



-0.25 



0.25 



RECOVERIES: 



1 







Number 
of Data 




Expected 
Concn 


Rl: 
R2: 

13:; 




1 




2.20 

4.34 
6.52 


DUPLICATES: 












Number of 
Data Pairs 




Sample 
Concn Span 




92 
20 
9 
10 
25 
156 




Q 

i 

20 

50 

100 


5 

20 

50 

100 

400 

Overall 


OTHER CHECKS: 






Number 
of Data 





5 Day DDW Blank 
5 Day BOD Blank 



* 





Av, Concn 
Measured 




2.24 
4.41 
6.52 




Mean(2) 




0.09 
0.20 
0.59 

3.21 
4.34 
1.75 


Data 
Mean 




0.20 
0.19 





Standaiid(l) 
Deviation 

0.08 
0J21 
0.30 



Coefficient 
ofvar.(%) 

7.16 
181 
3.32 
4.97 



Standard(l) 
Deviation 

0.13 
0.10 
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OXYGEN DEMAND - BIOCHEMICAL - sbbods (mg/l as o 
QUALITY CONTROL DATA FROM 05/01/89 TO 29/12/89 




-0.25 




-0.25 



QUALITY CONTROL SAMPLE A 



QUALITY CONTROL SAMPLE B 
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OXYGEN DEMAND - CHEMICAL 



•*• 



IDENTIFICATION: 

Laborau>ry 
LIS Test Name Cede 
Work Station Code 
Method Code 
Sample Type/Matrix 



f Colourimetry Method Introduced : 01/07/82 

• COD Units : mg/LasO 

; RCOD Unit Code : 064808 

t 525 1C2 Supervisor : MRawlings 

I Domestic Waters, Leachates, Effluents 



I 
I 
I 



SAMPLING: 

Quantity Required 
Container 



25 mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples (10.0 mL) are mixed with an acidified potassium dichromate solution which contains mercuric sul- 
phate to suppress chloride interference. After adding concentrated sulphuric acid containing silver sulphate as 
a catalyst, the mixture is digested in a mechanical-convection oven for 3 hours at 150 C. Analysis is 
completed by automated colourimetric measurement of trivalent chromium. 
Approximate absorbance: 0.05 at the full scale level. 



INSTRUMENTATION: 

-Culture mtcs with Teflon closures; mechanical-convection oven 

-Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm. light 

path at 600 nm. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 1 



T value: 5 



CALIBRATION: 

3 digested BL plus 3 digested standards 



CONTROLS: 

Calibration 

Recovery 

Drift 

Interference 



: 2 digested standards, e.g. QCA 

: 2 digested standaitls, e,g. RI 

: UncUgested BL every 10 samples; standard plus BL at end of run 

: Digested standard (40 mg/L as O) spiked with 50 mg/L Q confrois suppression of cfalch^ 
ride interference. 



NOTES: 

In Older to retard sample decomposition the first reagent (acidified dichromate) is added as soon as possible at 
the laboratory. Analysis is scheduled fat completion within the week. 



i 
I 
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OXYGEN DEMAND - CHEMICAL - RCOD 

QUALITY CONTROL DATA FROM 06A)l/89 TO 18/12/89 
Lab: Colourimetry Analytical Range: - to 50.0 mg/L as 

CALIBRATION CONTROL: 



a 

b 

a+b 

a-b 



Number 
of Data 

31 
31 
31 
31 



Expected 
Concn 



40*0 



Sd.0 



Av. Concn 
Measured 

39.7 

9.9 

49.7 

29.8 



Av. 
Bias 

-0.3 
-0.1 
•0.3 
-0.2 



s.d.(AB) Sw(within ran): 0.70 S(between mns): 1.08 S/Sw: 1.55 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 









47.0 
28.8 




53.0 for 
31J2 for 


A+B 
A-B 




RECOVERIES: 




















Numb 
of Da 


er 
ta 




Expected 
Concn 




Av. Concn 
Measured 


Mi 


m 
m 


39.0 
9.8 


33.3 
U 


DUPUCATES: 


















Number 
Data Pa 


of 
irs 




0.0 

5.0 

20.0 


Sample 
Concn Span 




Mean(2) 
s.d. 


' 


m 


5.0 
20.0 
50.0 
Overall 


1.42 
1.65 
1.19 
1J6 


OTHER CHECKS: 
















:.% 






Number 
of Data 




Data 
Mean 





Standanl(l) 
Deviation 



0^8 

1.93 
0.98 



Standard(l) 
Deviation 



Chloride Check 



35.1 



Coefficient 
ofvar.(%) 

55.5 

15.2 

9.4 



Standanl(l) 
Deviation 

6.8 



I 
I 
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OXYGEN DEMAND - CHEMICAL - rcod mc/L as oi 
QUALITY CONTROL DATA FROM 06/01/39 TO 18/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** OXYGEN DEMAND - CHEMICAL 



m** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Colourimetiy 
COD 
SBCOD 
002AC0 



Method Introduced 
Units 
Unit Code 
Supervisor 



Sewage, Industrial Waste, Domestic Waters, Leachates, Effluents 



25 mL 

Glass or plastic 



01/07/82 

mg/LasO 

064808 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Samples (10.0 mL) are mixed with an acidified potassium dichromate solution which contains mercuric sul- 
phate to suppress chloride interference. After adding concentrated sulphuric acid containing sUver sulphate as 
a catalyst, the mixture is digested in a mechanical-convection oven for 3 hours at 150^C. Analysis is 
completed by automated colourimetric measurement of trivalent chromium. 
Approximate absorbance: 0.6 at the full scale level. 

INSTRUMENTATION: 

-Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm. light 
path at 600 nm. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 digested BL plus 4 digested standards 



Current W value: 2 



T value: 10 



CONTROLS: 

Calibration 

Recovery 

Drift 

Interference 



NOTES: 



: 2 digested standards, e.g. QCA 

: 2 digested standards, e.g. Rl 

: Unthgested BL every 10 samples; standard plus BL at end of run 

: Digested standard (50 mg/L as O) spiked to 9(X) mg/L Q confirms suppression of chlo-, 
ride interference. 



In order to retard sample decomposition the first reagent (acidified dichromate) is added as soon as possible at 
the laboratory. Analysis is scheduled for completion within the week. The recovery standard is a material j 
known to be very difficult to digest The expected recovery is approximately 85%, based on long term experi4 
ence. We continue to use this material in spite of the poor recovery, because if the slightest problem exists 
with the digestion step, the recovery falls off sharply to approximately 10%. 
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Oxygen demand - chemical - sbcod 



QUALITY CONTROL DATA FROM 1 1/01/89 TO 15/12/89 





Lab: Colourimetry 


Analytical Range: - to 500.0 mg/L as 




CALIBRATION CONTROL: 






a 






Number 
of Data . 

40 
40 
40 
40 


Expected 
Concn 


Av. Concn 
Measured 

392.5 

99.3 

491.8 

293.2 


.■# 

Av. 
Bias 


Standard(l) 
Deviation 


a 

b 

a+b 

a-b 


400 
100 
500 
300 


-7.5 
-0.7 
•8.2 
-6.8 


62^ 
4,37 
9.03 
5J7 



s.d.(AB) Sw(within ran): 4.22 S(between nins): 5.41 S/Sw: 1.30 
On any given day the calibration is accepted if the values obtained lie within the nmges: 



RECOVERIES: 



Rl: 



477J 
285.0 



Number 
of Data 



522.5 
315.0 


for 


Am 

A-B 




Expected 
Concn 






Av. Concn 
Measured 


390 

m 


375.9 
94.1 



Standaid(l} 
peviation 



9.42 
5.83 



DUPLICATES: 



Number of 
Data Pairs 

23 

48 

33 

8 



112 





Sample 




Concn Span 





5 


f 


* 25 


25 


100 


100 


250 


250 


500 



Overall 



Meaii(2) 



mm 

3.40 
3.96 
4.91 
1128 
N.A. 
4.79 



Coefficient 
ofvar.(%) 

66.0 

30.0 

lOJ 

6.4 

N.A. 



OTHER CHECKS: 



Number 
of Data 



Data 
Mean 



Standaid(l) 
E}eviation 



Chloride Check 



54.6 



6.85 



I 
I 
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OXYGEN DEMAND - CHEMICAL - sbcod (mg/l as o) 
QUALITY CONTROL DATA FROM 11/01/89 TO 15/12/89 



S2.S 




<7).S 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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pH 



*«■» 



IDENTIFICATION: 

LaboratDry 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 


: Dorset 
:pH 

: DOCOP 
: 0903PH 

: Lakes 


SAMPLING: 




Quantity Required: 


100 mT, 


Container. 


BOD bottl 



Method Introduced 


: 01/01/76 


Units 


: dimensionless 


Unit Code 


: nil 


Supervisor 


: A. Neary 



BOD bottle filled to the brim; screw caps with cone-shaped liners. 



ANALYTICAL PROCEDURE: 

pH is measured directly on a stined sample (50 mL) at room temperature by a pH metw. Stirring rate, beaker 
size, degree of electrode immersion and room temperature range are unifonn for all samples and standards. 

INSTRUMENTATION: 

Distal pH meter, stiner^ combined glass electrode. 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 7. 



CONTROLS: 

Calibration: 
Drift: 



BL plus 2 standards, e.g. QCA. QCB 
2 standard buffers - 2 times daily 
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pH - DOCOP 

QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 



Lab: Dorset 



Analytical Range: - to 14.00 Dimensionless 



CALIBRATION CONTROL: 



a 

b 
a+b 
a-b 



Number 
of Data 

218 
218 
218 
218 



Expected 
Concn 



6.86 

4.00 

10.86 

2.86 



Av. Concn 
Measured 

6.86 

4.01 

10.87 

2.86 



Av. 
Bias 

0.00 
-0.01 
-0.01 

0.00 



Standard(l) 
Deviation 



0.016 
0.063 
0.068 
0.061 



s.d.(AB) Sw(withinrun): 0.043 S(between runs): 0.046 S/Sw: 1.06 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



10.65 
2.72 



11.07 for A+B 
3.00 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



180 
180 
561 



Sample 
Concn Span 



3.50 - 5.75 
5.75 - 6.25 
6.25 - 14.00 
Overall 



Mean(2) 
s.d. 

0.045 
0.060 
0.052 
0.052 



Coefficient 
ofvar.(%) 



1.1 
1.0 
OS 
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pH — DOCOP 

QUALITY CONTROL DATA FROM 04/01/89 TO 21/12/89 



ti.n 



KM 



9J&- 



^ 






2.tfr 




ITt 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** nTT *** 



t 



pH 

IDENTIFICATION: 

Laboratory : Dorset Method Introduced : 01/01/76 

LIS Test Name Code : pH Units l dimensionless 

Work Station Code : DOT Unit Code . . : nil 

Method Code : 0902PH Supervisor : A. Neaiy 

Sample Type/Matrix : Streams, Lakes, Precipitation, and Groundwater 

SAMPLING: 

Quantity Required : 150 mL 

Container :250 mL Amber polyethylene or BOD bottle filled to the brim; screw caps with 

cone-shaped liners are preferred. 

ANALYTICAL PROCEDURE: 

pH is measured directly on a stirred sample (100 mL) at room temperature. Stirring rate, beaker size, degree of 
electrode immersion and loom temperature range are uniform for all samples and standards. 
Alkalimty (Gran) is performed simultaneously. 

INSTRUMENTATION: 

Digital pH meter, stirrer, combined glass electrode. 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 7. 

CONTROLS: 

Calibration : BL plus 2 standards, e.g. QCA, QCB 

Drift : 2 standard buffers - 2 times daily 
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pH - DOT 

QUALITY CONTROL DATA FROM 10/01/89 TO 30/1 1/89 



Lab: Dorset 



Analytical Range: - to 14.00 Dimensionless 



CALIBRATION CONTROL: 



a : 

b : 

a+b : 



NumbCT 
of Data 



108 
108 
108 
108 



Expected 
Concn 

6.86 

4.00 

10.86 

2.86 



Av. Concn 
Measured 

6.86 

4.01 

10.86 

2.86 



Bias 



0.00 

-0.01 

0.00 

0.00 



Standard(l) 
Deviation 



0.014 
0.047 
0.050 
0.048 



s.d.(AB) Sw(widmi run): 0.034 S(between nms): 0.035 S/Sw: 1.01 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



10.65 
2.72 



11.07 for A+B 
3.00 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 



4M 
5.5 
6.0 



Overall 



5J 
6.0 
9.0 



Mean(2) 
s.d. 



0.021 
0.021 
0.032 
0.025 



Coefficient 
of var.(%) 

0.4 
0.7 
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pH — DOT 

QUALITY CONTROL DATA FROM 10/01/89 TO 30/11/89 




J.B 



xa- 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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mmm i>h *** 



PH 



V* w? 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Utration Method Introduced 

PH Units 

PHACD Unit Code 

002 All SupCTvisor 

Precipitation. Throughfall, Stemflow 



: 15 mL 

; Glass or plastic 



1 01/05/79 


if 
i 

3 


•s Dimensionless 


•1 


• nil 


.* 


J ELo 


f*; ' 



ANALYTICAL PROCEDURE: 

pH is directly measured on a stirred sample (10.0 mL) at room temperature. Stirring rate, mbe size, degree of 
electrode immersion, and room temperature range are uniform for all samples and standards. 
Toml Gxed endpoint acidi^r and Gran acidity are determined simultaneously. 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 



^ 



-1 

,5 



CONTROLS: 

Calibration 



: LTBL plus 2 standards, e.g. QCA 
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PH - PHACD 



QUALITY CONTROL DATA FROM 06/01/89 TO 29/12/89 



Lab: Titration 



Analytical Range: - to 14.00 Dimensionless 



CALIBRATION CONTROL: 



a 

b 

a+b 

a-b 



Number 
of Data 

89 
89 
89 
89 



Expected 
Concn 



4.45 
3,75 
8.20 
0.70 



Av. Concn 
Measured 



4.47 
3.77 
8.24 
0.71 



Av. 
Bias 



0.02 
0.02 
0,04 
0.01 



Standard(l) 
Deviation 



0.038 
0.031 
0,055 
0,043 



s.d.(AB) Sw(within run): 0.03 S(between runs): 0.03 S/Sw: 1.15 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





8.04 
0.59 


8.36 
0.81 


for 
for 


A+B 
A-B 






DUPLICATES: 














Number of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 


Coefficient 
of var.(%) 


10 
134 

37 
181 


3,0 
4.0 
5.0 


4.0 
5.0 
- 14.0 
Overall 


0.017 
0,025 
0.052 
0.029 


0.4 
1.5 
1.8 
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pH "" PHACD 

QUALIFY CONTROL DATA FROM 06/01/89 TO 29/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



« 
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*** 



PH 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample TypeAlatrix 



Titration 
PH 
RATS 
003AI2 
Rivers, Lakes 



Method Introduced 


1 09/07/80 


Units 


: Dimensionless 


Unit Code 


: nil 


Supervisor 


f RLo 



SAMPLING: 

Quantity Required 
Container 



: 50 mL 

: Glass or plastic 



ANALYTICAL PROCEDURE: 

pH is direcdy measured on a stirred sample (10.0 mL) at room temperature. Stirring rate, tube size, degree of 
electrode immersion, and room temperature range are uniform for all samples and standards. 
Gran alkalinity, total fixed endpoint alkalinity, and conductivity arc determined simultaneously. 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range 4 to 9 



CONTROLS: 

Calibration 
Drift 



: 2 standards e.g. QCA 

: In run siandarfs throughout the run (tap water diluted to 20% V/V) 
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PH - RATS 

QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 
Lab: Titration Analytical Range: - to 14.00 Dimensionless 



CALIBRATION CONTROL: 





Number 




of Data 


a 


89 


b 


89 


a+b 


89 


a-b 


: 89 



Expected 
Concn 



7.41 

4.45 

11.86 

2.96 



Av. Concn 
Measured 

7.44 

4.53 

11.97 

2.91 



Bias 



0.03 

ao8 

0.11 
-0.05 



Standanl(l) 
Deviation 

0.028 
0.061 
0.071 
0.063 



jS.d.(AB) Sw(within lun): 0.04 S (between runs): 0.05 S/Sw: 1.07 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



11.61 
2.79 



12.11 for A+B 
3.13 for A-B 



DUPUCATES: 



Number of 
Data Pairs 

78 

84 

79 

241 



Sample 
Concn Span 



2.00 
7.85 
8.15 



Overall 



7.85 
8.15 
9.00 



Mean(2) 
s.d. 



0.114 
0.094 
0.077 
0.095 



Coefficient 
of var.( 
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• l^H — RATS 

QUALITY CONTROL DATA FROM 10/01/89 TO 20/12/89 



e.tt 




3.13 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** 



PH 



*** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Titration Method Introduced 

PH Units 

WATS Unit Code 

003A12 Supervisor 

Domestic Waters, Sewage, Effluents 



09/07/80 
Dimensionless 
nil 
SKLo 



SAMPLING: 

Quantity Required 
Container 



: 50 mL 

i Glass or plastic 



ANALYTICAL PROCEDURE: 

pH is directly measured on a stined sample (10.0 mL) at room temperature. Stirring rate, tube size, degree of 
electrode immersion, and room temperature range are uniform for all samples and standards. 
Total fixed endpoint alkalinity and conductivity are determined simultaneously. 

INSTRUMENTATION: 

Automated modular titration system with microcomputer control and data processing software. 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range 4 to 9 ^ 



CONTROLS: 

Calibration 
Drift 



2 standards e.g. QCA 

In run standards throughout the run (tap water diluted to 50% V/V) 
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PH - WATS 



QUALITY CONTROL DATA FROM 05/01/89 TO 21/1 1/89 



Lab: Titration 



Analytical Range: - to 14.00 Dimensionless 



CALIBRATION CONTROL: 



a t 



b 
a+b 
a-b 



Number 
of Data 

105 
105 
105 
105 



Expected 
Concn 



7.41 

4.45 

11.86 

2.96 



Av. Concn 
Measured 

7.441 

4.485 

11.927 

2.956 



Av. 
Bias 



0.031 

0.035 

0.067 

-0.004 



Standard(l) 
Deviation 



0.032 
0.048 
0.063 
0.051 



s.d.(AB) Sw(within run): 0.036 S(between runs): 0.041 S/Sw: 1,12 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



11.61 
2.79 



12.11 for A+B 
3.13 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



91 
100 

98 
289 



Sample 
Concn Span 



MHniitt«"« 



2.00 - 7.80 
7.80 - 8.05 
8.05 - 14.00 
Overall 



Mean(2) 
s.d. 



0.196 
0.152 
0.087 
0.148 



Coefficient 
ofvar.(%) 

%A 
L7 
LO 
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PH - 



HATS 



QUALITY CONTROL DATA FROM 05/Q1/8 9 TO 21/12/89 



■0.11. 



ii.a 



11.11. 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** PH *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Con^iner 



Titration 

PH 

WQSDIRT 

004AI4 

Landfill leachates 



: ISmL 

: Glass or plastic 



Method Introduced 


: Before '70 


Units 


: Dimensionless 


Unit Code 


: NU 


Supervisor * 


tF.Lo 



ANALYTICAL PROCEDURE: 

pH is directly measured on a stirred sample (15 mL) at room temperature. Stirring rate and room temperature 
range are uniform for all samples and stand^ds. 

INSTRUMENTATION: 

pH meter, stirrer, Radiometer combination electrode , 

REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 9 

CONTROLS: 

Calibration : 2 standaixis e.g. QCA 
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PH - WQSDIRl 



QUALITY CONTROL DATA FROM 17/01/89 TO 18/12/89 



Lab: Dorset 



Analytical Range: - to 14.00 Pimensionless 



CALIBRATION CONTROL: 



a+b : 



Number 
of Data 

36 

3i> 

36 



Expected 
Concn 



7.41 

4.45 

11.86 

2.96 



Av. Concn 
Measured 



7. 

4.4808 

11.9220 

2.9603 



Av. 
Bias 

0.0311 
0.0308 
0.0620 
0.0003 



Standard(l) 
Deviation 



0.033 
0.047 
0.043 
0.070 



s.d.(AB) Sw(within run): 0.049 S(between runs): 0.041 S/Sw: 0.83 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



.•- 


11.63 - 12.09 for 
2.81 m 3J1 for 


A+B 
A-B 




DUPUCAIF'-S: 




i. 




Number of 
Data Pairs 


Sample 
Concn Span 


Mean(2) 


Coefficient 
ofvar.(%) 


4 
37 
27 

m 


6.00 *, 7.00 
7.00 - 8.00 
8.00 - 9.00 
Overall 


0.033 
0.054 
0.032 
0.043 


0.5 
0.9 
0.6 



24B 



PH — WQSDIRT 

QUALITY CONTROL DATA FROM 17/01/89 TO 18/12/89 



■B.or 



lis 



n.a 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*•♦ pH>SOIL ••• 



roENTIFlCATIONj 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset Soils 

PHECA 

DOSOILPH 

324AB1 

Soil 



20 g dry 
Glass jars 



Method Introduced 


: 01/06/80 


Units 


: dimensionless 


Unit Code 


: nil 


Supervisor 


: A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

Ten grams of sample (<2 mm) plus 20 mL 0.01 M calcium chloride are agitated in a tube for 20 minutes. The 
mixture is remov^ and allowed to equilibrate for 30 minutes. pH is measmed on the supernatant 

INSTRUMENTATION: 

V. 

•Coming pHAon meter 150 

-Coraing Combination X-EL electrode balance accurate to 0.001 g. 



Calculated W value: N/A 



T value: N/A 



REPORTING: 

Maximum Significant Figures: 2 

CALIBRATION: 

2 standard buffers coveting the pH range of 4 to 7 

CONTROLS: 

Calibratioii : 3 buffers 

Recovery : 3 long term soil samples plus a round robin ECSS sample Gatter run occasionally). 
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Lab: Dorset Sofls 


ION 


CONTROL: 






Number 


Expected 




of Data 


Concn 


a : 


. 22 


7.0 


b : 


22 


-410; ^ 


A+b: 


22 


iW 


a-b: 


22 


'MM 


c : 


14 


MM- 


d : 


14 


■AMi 


c+d: 


14 


|j|>f 


c-d: 


14 


!tt' 



pH • DOSOILPH (PHECA) 
QUALITY CONTROL DATA FROM 21/03/89 TO 12/09/89 

Analytical Range: - to 10 Dimensionless 



Av. Concn 
Measured 

6.99 

3.98 
10.97 

3.00 

6.79 

3.98 
10.77 

2.80 



Av. 

Bios 

-0.01 






s.d.(AB) Sw(withmnm): 0.021 
s.d.(CD) S w( within nm): 0.018 



S(betweeniuns): 0.034 S/Sw: 1.66 
SCbctweennms): 0.042 S/Sw: 2.29 



On any given day the caHbration is accepted !f the values obtained lie within 

the ranges: 



Standard(l) 
Deviation 



0.033 
0.035 
0.062 
0.029 
0.041 
0.043 
0.080 
0.026 









10.70 
2.80 

10.50 
^60 




IIJO 
320 

11.10 
3.00 


for A-hB 
for A-B 
for C+D 
for C-D 






RECOVERIES: 




















Rl: 
R2: 
R3: 




Number 
ofDau 






Av. Concn 
Measured 


el 


Standard(l) 
Deviation 


• 


1 


4.TO 
4.74 


0.170 
0.200 
0.095 


DUPLICATES: 






















Number of 
Data Pairs 




1.0 
5.0 


Sample 
Concn Span 

5.0 
10.0 
Overall 


Mean(2} 
«.d. 

0.027 
0.070 
0.042 


CoefGdenii 
ofvar.(%) 




1 


m 


OTHER CHECKS: 


















■*' 






Number 
of Data 




Dau 
Mean 




Stnndarda) 
Deviation 



Slope 



57.69 



1.148 



251 



I 



2^11 *" SOIL - DOSQILPH (PHECA) 
QUALITY CONTROL DATA FROM 21/03/89 TO 12/09/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C+D 



i.» 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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•** pH . SOIL *** 



IDENTinCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset Soils 

PHEW 

DOSOILPH 

304AB1 

SoU 



:: 20 g dry 

: Glass or plastic jars 



Method Introduced 


1 01/06/80 


Units 


1 dimensionless 


Unit Code 


: nil 


Supervisor 


: A. Nesoy 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

Ten grams of sample (<2 mm) plus 20 mL of deionized water are agitated in a tube for 20 minutes. The mix- 
ture is removed and allowed to equilibrate for 30 minutes. pH is measured on the supernatant 

INSTRUMENTATION: 

-Coming pHAon meter 150 

-Coming Combination X~EL electrode balance accurate to 0.001 g. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

2 standard buffers covering the pH range of 4 to 7 



Calculated W value: N/A 



T value: N/A. 



CONTROLS: 

Calibration : 3 buffers 

Recovery : 3 long term soil samples plus a round robin ECSS sample (run occasionally). 
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LakDonet Soils 


ION CONTROU 




Number 


Expected 


ofDau 


CoiKai 


«i M 


m 


b: 22 


^ 


m*h'. 22 


;lto 


•>*j » 


1^: 


e : 14 


M 


d : 14 


^9' 


c^i 14 


^B 


c-d: 14 


B' 



pH-DOS0ILPH(PHEW) 
QUALITY CONTROL DATA FROM 29/03/89 TO 15/09/89 

Analytical Range: - Do 10 Dimensionless 



Av. 
Bias 



t^CAB) Sw{within nm): 0.021 
s.d.(CD) Sw(wiiliinnin): 0.018 



Av.Concn 
Measured 

6.99 

3.9S 
10.97 

3.00 

6.79 

3.98 
10.77 

2.80 



S(betweenniiu): 0.(34 S/Sw: 1.66 
S(bttweennins): 0.042 S/Sw: 2.29 



m 



On any i^iven d^ the QalOsration is accepted if the yahies (^Mainedlie within 

die ranges; 



10.70 


* 


1130 


for 


A+B 


2.80 


K 


3J0 


for 


A-B 


lOJO 


m-. 


11.10 


for 


C+D 


Z60 


' 


3.00 


for 


CD 



Standard(l) 
Deviadon 

0.033 
0.035 
0.062 
0.029 
0.041 
0.043 
0.080 
0.026 



RECOVERIES: 





Rl: 
R2: 

Ml 




Number 
OfDau 








Av.Cmcn 
Measured 


' 


Stondarda) 
Deviatioii 


f 


i 




m 




0.134 
0427 
0.146 


DUPUCATES: 




























Numbs of 
Dau Pairs 






3.0 
5.0 
7.0 


Sample 
Overall 


10.0 






MemCty 
id. 


CbefBcirat 
ofvar.(%) 




1 

m 


0.024 
0.075 
0.QS6 
0.059 


0.7 


OTHER CHECKS: 




















■ 




;Ai 








Number 
of Data 






■Vs 


&^ 


m 


Standndd) 
Deviation 



Slope 



57.69 



1.148 
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pH - SOXL - DOSOILPH (PHEW) 

QUALITY CONTROL DATA FROM 29/03/89 TO 15/09/89 



11.3. 




QUALITY CONTROL SAMPLE A+B 



3.2- 



1.* 





\Z 



/- 



QUALITY CONTROL SAMPLE A-B 



11 »■ 



«.» 



Wk- 




].& 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

, CONTROL LIMIT 
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*** PHENOLIGS - REACTIVE *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



Colourimetry 
PHNOL 
ROPHEN 
002BC2 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/04/74 
ug/L as Phenol 
063704 
M. Rawlings 



Riven, Lakes, Precipitation, Soil Extracts, Effluents, Domestic Water Supplies* 
L^sachates, Sewage, Industrial Wastes 



SAMPLING: 

Quantity Required 
Container 
Preservative 
Other 



t 250 mL 

: Glass 

: Sulfuric acid to pH 1.5 - 2 

i Special bottle (with while cap) containing preservative is available 



ANALYTICAL PROCEDURE: 

Samples are automatically distilled from an acid media, and reactive phenolics in the distillate are determined 

colourimetrically by formation of an antipyrene dye through reactions with 4-aminoandpyrene and potassium 

fenicyanide. 

Approximate absorbance: 0.03 at the full scale level, 

INSTRUMENTATION: 

Basic automated modular continuous flow system plus a distillation module. Colourimetric measurement is 
through a 5.0 cm. light path at 505 nm. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.2 



T value: 1 



CALIBRATION: 

BLplus 2 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 
: BL, standard, BL every 10 samples 



NOTES: 

1. A report identifying reactive phenolics is available on request 

2, As of June 4, 1989, the copper sulphate-phosphoric acid preservative was discontinued in favour of preser- 
vation by sulfuric acid to pH 1.5 - 2. 
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PHENOLICS - REACTIVE - ROPHEN 

QUALrry control data from 09/01/89 to 28/12/89 
Lab: Colourimetry Analytical Range: - to 50.0 ug/L as Phenol 



CALIBRATION CONTROL: 





Number 
of Data 


I ; 

b : 
a+b: 
a-b: 


103 
103 
103 
103 



Expected 
Concn 



m 



Av. Concn 
Measured 

40.05 
10.18 
50.23 
29.88 



Av. 
Bias 

0.05 

0.18 

0.23 

-0.12 



Standard(l) 
Deviation 

0.584 
0.336 
0.754 
0.582 



s.d.(AB) Sw(within run): 0.41 S (between runs): 0.48 S/Sw: 1.2 

On any given day the calibration is accepted if the values obtained lie within the ranges: 

47.8 - 52.2 for A+B 
28.5 - 31.5 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 



Mean(2) 
s.d. 



. Coefficient 
ofvar.(%) 



44 
212 

39 
295 



0.0 
0.5 

5.0 



50.0 



Overall 



0.148 
0.257 
0.848 
0.275 



122.3 
37.9 
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PHENOLICS REACTIVE - rophen (ug/l as Phenoii 
QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 




43.S 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
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*** BRAY n EXTRACTABLE PHOSPHORUS 



4>«* 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

PP04BE 

DOBEP 

5926C3 

Soil 



Method Introduced 


:1988 


Units 


: ug/g as P 


Unit Code 


: 073815 


Supervisor 


: A. Neary 



SAMPLING: 

Quantity Required 
Container 



: 10 g air dried and sieved to < 2mm. 
: Glass or Plastic 



ANALYTICAL PROCEDURE: 

A soil samples is weighed into cenmfiige tubes. 25 ml of NH4F-Ha extractant is added and the mbes are 
capped and shaken for 1 hour. Samples are centrifuged and filtered through 0.45 um filters. The filtrate is ana- 
lyzed by colourimetry. 

INSTRUMENTATION: 

Technicon colourimeter, peristaltic pump, sampler, and chart recorder. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.5 



T value: 2.5 



CALIBRATION: 

6 standards covering the range 0-100 ug/g P 

CONTROLS: 

3 long term soil samples and 2 method blanks 

QCA, QCB prepared by judiciously mixing previously analyzed samples; enough is prepared for 1 yr (1 litre) 
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BRAY n EXTRACTABLE PHOSPHORUS - DOBEP 

QUALITY CONTROL DATA FROM 25/07/89 TO 15/12/89 
Lab: Dorset Soils Analytical Range: - to 100.0 ug/g as P 



CALIBRATION CONTROL: 





Number 




of Data 


a 


14 


b 


14 


a+b 


14 


a-b 


14 



Expected 
Concn 



82.50 

31.00 

11350 

51J0 



Av. Concn 
Measured 

82.64 

31.02 

113.66 

51.62 



Av. 
Bias 

0.14 

om 

0.16 
0,12 



Standanl(l) 
Deviation 



1.45 
1.17 
1.94 
1.77 



s.d,(AB) SwCwithiii run): 1.25 S(between runs): 1.31 S/Sw: 1.05 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 











106 - 121 
46.5 - 56.5 


for 
for 


A+B 
A-B 




RECOVERIES: 


















? 


] 


dumber 
of Data 




Av. Concn 
Measured 




-• 


Standaid(l) 
Deviation 


Rl. 
R2. 
R3 


17 
14 
14 




168 

15.4 

11.8 


7.314 
2.771 
1.000 


DUPLICATES: 




















Number of 
Data Pairs 

27 

13 

6 

40 






0.0 
20.0 
50.0 


Sample 
Concn Span 




Mean(2) 
s.d. 

0.936 
3.860 
7.666 
2.773 


Coefficient 
ofvar.(%) 




20.0 
50.0 
« 100.0 
Overall 


112 

9.8 

10.3 


OTHER CHECKS: 
























Number 
of Data 




Data 
Mean 




Standaid(l) 
Deviation 



Method Blank 



17 



0.118 



0294 
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BRAY II EXTRACTABLE PHOSPHOROUS - SOIL - 

DOBEP (UG/G AS G) 

QUALITY CONTROL DATA FROM 25/07/89 TO 15/12/89 



m 



tfl.S 



VE- 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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**♦ PHOSPHORUS -REACTIVE ortho-PHOSPHATE 



*** 



roENnFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Colourimetry Method Introduced 

PP04FR Units 

RNDNP Unit Code 

103DC2 Supervisor 

Rivers, Lakes, Precipitation, Soil Extracts, Effluents 



10 mL 

Glass or plastic 



01/04/75 

mg/LasP 

064815 

M. Rawlings 



ANALYTICAL PROCEDURE: 

Orthophosphate is determined on the supernatant of a setded sample by formation of the reduced 
phospho-antimonyl-molybdate complex using ascorbic acid as the reducing agent. 
Approximate absorbance: 0.2 at the full scale level. 
Ammonia plus ammonium, nitrite, and nitrate plus nitrite are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm. light 

path at S80 ma using IR sensitive phototube. 

Data capture, reduction, and processing \da a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.0005 



T value: 0.0025 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 
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PHOSPHORUS-REACITVE ortho-PHOSPHATE - R^fDNP ' 

QUALITY CONTROL DATA FROM 09/01/89 TO 19/12/89 
Lab: Colourimetry Analytical Range: - to 0. 10 mg/L as P 



CALIBRATION CONTROL: 





Number 




of Data 


UJ 


149 


tft 


149 


a+b: 


149 


a^b: 


149 


c : 


149 


d : 


149 


c+d: 


149 


c-d: 


149 



Expected 
Concn 



0.08 

0.04 

0.12 

0.04 

0.04 

0.008 

0.048 

0.032 



Av. Concn 
Measured 



0.0797 
0.0400 
0.1198 
0.0397 
0.0400 
0.0080 
0.0480 
0.0321 



Av. 
Bias 

0.0003 
0.0000 
0.0002 
0.0003 
0.0000 
0.0000 
0.0000 
-0.0001 



Standard(l) 
Deviation 

0.0008 
0.0006 
0.0012 
0.0008 
0.0006 
0,0006 
0.0009 
0.0007 



s.d.(AB) Sw(within nrn): 0.0006 
s.d.(CD) Sw(within ran): 0.0005 



S(between runs): 0.0007 S/Sw; 1.26 
SCbetween rans): 0.0006 S/Sw: 1.19 



Cta any given day tlie calibration is accepted if the values obtained lie within the ranges: 

0.115 - 0.125 for A+B 

0.037 - 0.043 for A-B 

0.045 - OJIO for C+D 

0.030 - 0.034 for C-D 



DUPUCATES: 












• 


Number of 
Data Pairs 


Sample 
Concn Span 




MeanC2) 
s.d. 


, 


245 
23 
47 

315 


0.00 
0.01 
0.02 

Overall 


0.01 
0.02 
0.10 




0.0010 
0.0012 
0.0017 
0.0011 


OTHER CHECKS: 














5. 


Number 
of Data 




Data 
Mean 

0.000 




Long Tenn Blank 


140 





Coefficient 
ofvar.(%) 






Standard(l) 
Deviation 



0.0005 
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PHOSPHORUS -REACTIVE ortho -PHOSPHATE- bndnp (Ma/L as p) 
QUALITY CONTROL DATA FROM 9/01/89 TO 19/12/89 



0.19 




O.tG 



am 




a.ts)' 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 
I 
I 

i 
I 
I 



OiSt- 




0J» 



D.MS' 



ii.m 



a.m 



o.a 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

. CONTROL LIMIT 

26-4 



♦♦* PHOSPHORUS - REACTIVE ortho-PHOSPHATE 



**« 



roENTmCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colourimetiy Method Introduced : 01/04/79 

PP04FR Units : mg/LasP 

SDNP Unit Code ! 064815 

103BC2 Supervisor : M.Rawlings 

Sewage, Industrial Waste, Leachate, Domestic Waters, Effluents 



SAMPLING: 

Quantity Required 
Container 



: 10 mL 

: Glass or plastic 



ANALYTICAL PROCEDURE: 

Orthophosphate is determined on the supernatant of a settled sample by formation of the reduced phospho- 

antimonyl-molybdate complex using ascorbic acid as the reducing agent 

Approximate absorbance: 0.5 at the full scale level. 

Ammonia plus ammonium, nitrite, and nitrate plus nitrite are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colouiimettic measurement through a 5.0 cm, light 
path at 880 nm using IR sensitive phototube. Data capture, reduction, and processing via a multi-stage micro- 
computer system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.02 



T value: 0.1 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standard every 20 samples 
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PHOSPHORUS-REACTIVE ortho-PHOSPHATE - S0^fP 

QUALITY CONTROL DATA FROM 05/01/89 TO 28/12/89 
Lab: Colourimetry Analytical Range: - to 10.0 mg/L as P 

CALIBRATION CONTROL: 



I 

I 
I 
I 

I 

i 

I 
I 
I 
f 



Expected 
Concn 

8.0 
4.0 
12.0 
4.0 
0.8 
4.0 
4.8 
3.2 



s.d.(AB) SwCwithin nm): 0.04 
S,d.(Cp) SwCwitliinron); 0.02 

On any given day the calibration is accepted if the values obtained lie within the ranges: 





Number 




of Data 


a : 


142 


h : 


142 


a+b: 


142 


a-b: 


142 


c : 


142 


d : 


1^ 


c+d: 


142 


c-d: 


142 



Av. Concn 


Av. 




Standard(l) 


Measured 


Bias 




I>eviation 


7.9a 


-0.01 




0.060 


4.01 


0.01 




0.029 


11.99 


-0.01 




0.071 


3.98 


-0.02 




0.061 


041 


0.01 




0.029 


4.01 


0.01 




0.017 


4.81 


0.01 




0.034 


3.20 


0.00 




0.033 


S(between nins): 


0.05 S/Sw: 


1.08 




SCbetween nins): 


0.02 S/Sw: 


LOl 





11 J5 
3.70 
4.62 
3.08 



DUPLICATES: 



Number of 
Data Pairs 

107 

62 

56 

65 

29 
319 



12.45 
4J0 
4.98 
3.32 



Sample 
Concn Span 



for A+B 

for A-B 

for C+D 

for C-D 



0.00 
0.04 
0.10 
0.20 
1.00 



Overall 



0.04 
0.10 
OJO 
1.00 
10.00 



Mean(2) 
s.d. 

0.0191 
0.0210 
0.0266 
0.0290 
0.0389 
0.0237 



OTHER CHECKS: 



Long Teim Blank 



Number 
of Data 

130 



Data 

Mean 

•0.0006 



Coefficient 
ofvar.(%) 

168.3 

34.5 
192.8 
104.6 

46.3 



Standant(l) 
Deviation 

0.005 



2,66 



PHOSPHORUS -REACTIVE ortho -PHOSPHATE - sdnp (mg/l as py 
QUALITY CONTROL DATA FROM 05/01/89 TO 28/12/89 



CIS 



II.JS 




QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE A-B 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



I 
I 
I 
I 

i 
I 

I 

1 

I 

I 
I 
I 
I 
I 
I 
I 
1 
I 
I 



I 

1 
I 
I 
I 

t 

I 

I 
I 

I 

I 



I 

i 
I 
I 
i 
i 
i 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matiix 

SAMPLING: 

Quantity Required 
Container 



♦*♦ TOTAL PHOSPHORUS •** 



Colourimetiy Method Introduced 

PPUT Units 

RTNP Unit Code 

504AC2 Supervisor 

Riven, Lakes, Precipitation, Soil Extracts, EfQuents 



50 mL 

Glass or plastic 



01/04/79 

mg/LasP 

064815 

M. Rawlings 



ANALYnCAL PROCEDURE: 

Samples are digested in a sulphuric acid-mercuric oxide'potassium sulphate media using three block digesters 

kept at ISO^C, 210''C and 36(rC The pH of the digestate is adjusted in-line and then orthophosphate is 

determined by formation of die reduced phospho-antimonyl-molybdate complex using ascorbic acid as the 

reducing agent 

Approximate absorbance: 0,4 at the full scale level. 

Total Kjeldahl nitrogen is detennined simultaneously. 

INSTRUMENTATION: 

Three Block digesters 

Basic automated modular continuous flow system with colourimetric measurement through a S.O cm. light 

patli at S80 nm using appropriate phototube. 

Data capture, reduction, and processing via a multi-stage microcomputer system 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.002 



T value: 0.01 



CONTROLS: 

Calibration 

Recovery 

Drift 



: LTBL plus 3 standards, e.g. QCA 

: 3 digest BL plus 3 digested standards in duplicate, e.g. Rl 

: BL ev^y 10 samples; undigested standard ev«y 20 samples 
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TOTAL PHOSPHORUS - RTNP 










QUALITY CONTROL DATA FROM 04A)l/89 TO 29/12/89 






Lab 


: Colourimetry 


Analytical Range: - to 0.20 mg/L as P 






CALIBRATION CONTROL: 














Number 
of Data 




Expected 
Concn 

0.16 

0.08 

0.24 

0.08 

0.08 

0.016 

0.096 

0.064 


Av. Concn 
Measured 


Av. 

Bias 


Standard(l) 
Deviation 

0.0011 
0.0008 
0.0015 
0.0013 
0.0008 
0.0004 
0.0010 
0.0008 




a : 
b : 

a+b; 

a-b: 
c : 
d : 

c+d: 

c-d: 


179 
179 
179 
179 
179 
179 
179 
179 


0.1607 
0.0803 
02409 
0.0804 
0.0803 
0.0159 
0.0962 
0.0643 


0.0007 
0.0003 
0.0009 
0.0004 
0.0003 
-0.0001 
0.0002 
O.0OO3 






s.d.{AB) Sw(within run): 0.0009 S(between runs): 0.0010 S/Sw: 1.12 






s.d.(CD) Sw(within run): 0.0006 S(between runs): 0.0006 S/Sw: 1.08 








On any given day the calibration i 


IS accepted if the values obteined lie within the ranges: 










0231 
0.074 
0.092 
0.0616 


0249 for 
0.086 for 
0.100 for 
0.0664 for 


A+B 
A-B 
C+D 
C-D 




1 


RECOVERIES: 












B- 






Rl: 
R2: 
R3: 


Numb* 
of Da 


it 

:a 


Expected 
Concn 


Av. Concn 
Measured 


Sjandard(l) 
Deviation 


^ 


174 


0.14 

0.084 

0.028 


0.137 
0.082 
0.028 


0.0034 
0.0O28 
0.0020 


DUPUCATES: 
















Number 
Data Pa] 


of 

ilS 


Sample 
Concn Span 

0.000 - 0.020 
0.020 - 0.050 
0.050 - 0.100 
0.100 - 0200 
Overall 


Mcan(2) 
s.d. 


CoefBcicnt 
ofvar.(%) 

19J 
82 




■• 


403 
77 
27 
12 

519 


0.0016 
0.0026 
0.0029 
0.0034 
0.0018 




OTHER CHECKS: 


















Number 
of Data 




Data 
Mean 


StandaFd(l) 
Deviation 

0.0005 
0.0013 




Long Tenn Blank 
Dig^ted Blank 


»■ 




0.0005 
0.0013 
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TOTAL PHOSPHOROUS - rtnp (mg/l as p) 

QUALITY CONTROL DATA FROM 04/01/89 TO 29/12/89 



0.M 




a.si 



QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE A-B 



LOn 



(LEI. 



Lllfi 




QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 
270 



«*♦ TOTAL PHOSPHORUS *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Colourimetry 
PPUT 
STKNP 
5CMBC2 



Method Introduced 
Units 
Unit Code 
Supervisor 



Sewage, Industrial Waste, Leachate, Domestic Waters, Effluents 



50 mL 

Glass or plastic 



01/04/79 

mg/LasP 

064815 

M. RawUngs 



ANALYTICAL PROCEDURE: 

Samples are digested in a sulphuric acid-mercuric oxide-potassium sulphate media using three block digestors 
kept at ISO^C, 210"C and 380°C. The pH of the digestate is adjusted in-line and then orthophosphate is deter- 
mined by formation of the reduced phospho-antimonyl-molybdate complex using ascorbic acid as the reducing 
agent 

Approximate absorbance: 0.8 at tiie full scale level. 
Total Kjeldahl Nitrogen is determined simultaneously. 

INSTRUMENTATION: 

3-Block digesters 

Basic automated modular continuous flow system with colourimetric measurement through a 5.0 cm„ light 
path at 880 nm using an IR sensitive photombe. Data capture, reduction, and processing via a multi-stage 
microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 7 standards 



Current W value: 0.02 



T value: 0.1 



CONTROLS: 

Calibration 

Recovery 

Drift 



: LTBL plus 3 standards, e.g. QCA 

: 3 digested BL plus 3 digested standards in duplicate, e.g. Rl 

: BL every 10 samples; undigested standani every 20 samples 



MODIFICATIONS: 

02/02/89 -Full scale was changed from 5 to 10 mg/L as P. 

Calibration series, QC series, and recoveries were adjusted accordingly. 



271 



I 
I 

I 
I 
I 

t 

I 

I 

I 



"^.'=rl{" 






■ S'T* ''"f 



."S"' 



TOTAL PHOSPHOROUS - STKNP 

QUALITY CONTROL DATA FROM 13AI2/89 TO 28/12^9 
Lab: Colourimetiy Analytical Range: - to 10.0 mg^ as P 



CALIBRATION CONTROL: 





Number 


Expected 
Concn 

8^ 


Av. Concn 


Av. 


StandaidO) 




of Data 


Measured 


Bias 


Deviation 


a : 


161 


8.001 


-0.001 


0.0308 


b : 


161 


4.0 ' 


3.997 


0.003 


0.0154 


a+b: 


161 


12.0 


11.998 


0.002 


0.0377 


a-b: 


161 


ASi 


4.004 


-0.004 


0.0309 


c : 


161 


AH 


3.997 


0.003 


0.0154 


d : 


161 


^ 


0.799 


0.001 


0.0103 


C4d: 


161 


AM 


4.796 


0.004 


0.0199 


c-d: 


161 


ii 


3.198 


0.002 


0.0171 



s.d.(AB) Sw(withinnin): 0.022 S(between nins): 0.024 S/Sw: 1.11 
s.d.(CD) Sw(within run): 0.012 S(between luns): 0.013 S/Sw: 1.08 

On any given day the calibration is acceiHed if ilie values obtained lie within the ranges: 



i 
t 










1155 
3.70 
4.62 
3,08 


4 


12.45 for 
430 for 
4.98 for 
332 for 


A+B 
A-B 
C+D 
C-D 






RECOVERIES: 












' 








1 

i 


, 


Rl: 
R2; 
R3: 




Number 
of Data 






Expected 
CcMicn 




Av. Concn 
Measured ^ 


Standaid(I) 
Deviation 


160 
159 

m 


7J0 


6.88 

4.14 
139 


0.087 
0.046 
0.026 


DUPUCA'l'US: 




















1 


«; 




Number 

DataPai 


of 

ITS 




0.00 
0.40 
0.80 
2.00 
4.00 


Sample 
ConcnSpan 

0.40 
0.80 
ZOO 
4.00 
10.00 
Overall 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


f 
1 


292 

70 

44 

IS 

8 

m 


0.0129 
0.0178 
0.0269 
0.0512 
0.0491 
0.0151 


1 


i 


OTHER CHECKS: 












■i 






Long Term Bl^ik 
Dig^ted Blank 








Number 
of Data 




Da«a 
Mdm 


— 


StandardCl) 
Deviation 


1 


1 


1 


-0.001 
0,001 


0.004 
0.006 



t 
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TOTAL PHOSPHORUS -stknp (mg/l as p) 



QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



e.fi 



e 



11.B 



[AA/w^idt 



j ^/'M/^ ' ^ ' 




QUALITY CONTROL SAMPLE A+B 



4Ji 



1.» 



4.fi 



\nJ i ^ ' }l\ik/M\ulAY 



M 



QUALITY CONTROL SAMPLE C+D 



i.i 



tT- 




' yvhf^'T " '^i 




QUALITY CONTROL SAMPLE A-B 



IS 



3^ 



'tOI 



IW 




Wum^ 



I 
1 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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*** TOTAL PHOSPHORUS *** 



roENnnCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset 

PPUTl.PPim 

DOP 

5926C2 

Streams, Lakes, Precipitation 



Method Introduced 
Units 
Unit Code 
Supervisor 



22/03/79 
ug/LasP 
063815 
A. Neary 



SAMPLING: 

Quantity Required 
Container 



;35mL 



:Specially mariced Pyrex culture tubes with Teflon-lined caps 



ANALYTICAL PROCEDURE: 

After withdrawal of excess volume, digestion reagent is added and samples are autoclaved in sulphuric 
acid-potassium persulphate media at 121°C for 60 min. The orthophosphate content of the digestate is 
determined coiourimetrically by formation of the reduced phospho-antimonyl-molybdate complex using 
ascorbic acid as the reducing agent. 
Approximate absorbance: 0.3 at the full scale level 

INSTRUMENTATION: 

Autoclave plus basic automated modular continuous flow system with cblourimetiic measurement through a 
5.0 cm. light path at 880 nm using appropriate phototube. Two analytical ranges are obtained firom the output 
of the colouiimeter. 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.2 



T value: 1 



CALIBRATION: 

BL plus 7 undigested standaitis 



CONTROLS: 

Calibration 

Recovery 

Drift 



±,TBL plus 4 undigested standards, e.g. QCA 

:3 digested BL plus 3 digested standards, e.g. Rl 

:BL every 10 samples and BL plus 1 undigested standard every 20 samples 



NOTES: 

System is calibrated with undigested standards, but sample concentrations are adjusted to reflect day's value 
for digested blanks 
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TOTAL PHOSPHORUS - DOP 

QUAUTY CONTROL DATA FROM 04/01/89 TO 15/12/89 
Lab: I>oiset Analytical Range: - to 200.0 ug/L as P 



CALIBRATION CONTROL: 





Number 


Expected 


Av, Concn 


Av. 


Standard(l> 




of Data 
68 


Concn 


Measured 


Bias 


Deviaoon 


t I 


171.0 


171.04 


0.04 


3.60 


h : 


68 


57.0 


57.88 


0.88 


1.86 


a+b: 


68 


228.0 


228.93 


l» 


5.13 


a-b: 


68 


114.0 


113.16 


•QM 


2.57 




68 


17.1 


17.22 


0.12 


0.49 


d : 


68 


5.7 


6.20 


0.50 


0.65 


c+d: 


68 


2Z8 


23.43 


0.63 


0.71 


c.d: 


63 


11.4 


11.02 


•038 


0.90 



s.d.(AB> Sw( within run): 1.82 
s.d.(CD) Sw(widimrun): 0.63 



S(belweennms): 2.87 S/Sw: 1J8 
S(betweenrmis): 0.57 S/Sw: 0.90 



On any given day the calibration is accepted if the values obtained Ue within 

the ranges: 











219 

108 
19.8 
9.4 




237 for 
120 for 
25.8 for 
13.4 for 


A+B 
A-B 
C+D 
C-D 






RECOVERIES: 






















Rl: 
R2: 
R3: 
R4: 




Numbei 
ofDau 






Expected 
Concn 




Av. Concn 
Measured 


Standardd) 
Deviation 


•4 


140.0 

70.0 

14.0 

7.0 


142.67 

71.07 

14.11 

6.82 


3.15 
2.68 
0.21 
0,47 


DUPLICATES: 
























Number 
DataPaJ 


of 

rs 




0.0 

5.0 

10.0 

20.0 


Sample 
Concn Spsn 

5.0 

10.0 

20.d 

200.0 

Overall 




Mean(2) 
t.d. 


Coefficient 
ofvar.(%) 




61 
62 
51 
21 
195 


OJl 
034 
0.86 
1.57 
0.56 


7.0 
5.8 
3.7 


OTHER CHECKSt 




















! 








Number 
of Data 




Data 
Mean 


- 


Standaid(l) 
Deviation 


Long Term Blank 
Standard Calibration 
Digested BlanJr: 




66 
61 

it 


0.42 

562.21 

1J9 


0399 

98.810 

0.920 
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TOTAL PHOSPHORUS - dop (ug/l as p) 
QUALITY CONTROL DATA FROM 04/01/89 TO 15/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 




13.4 



QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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*«* 



POTASSIUM 



m#* 



^ENTIFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption Method Introduced 

KKUR Units 

PRAA Unit Code 

002EA1 Supervisor 

Precipitation, Throughfall, Filter extracts 



18/05/79 
mg/LasK 
064819 
M. Young 



SAMPLING: 

Quantity Required 
Container 



5niL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 766.5 nm with an air-acetylene flame. Cesium is added as a suppressant via an 

automated sampling train. 

Approximate absorbance: 0.5 at the full scale level. 

INSTRUMENTATION: 

Automated modular flow injection atomic absorption spectrophotometer (AAS) system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.005 



T value: 0.025 



CALIBRATION: 

BL plus 9 standards 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



MODIFICATIONS: 

2?yi 1/89 - Analytical System switched to SpectrAA-400, an automated AAS with an ffiM PC/2 Model 30 compui 
to provide instrument control, data processing and main&ame communications, with BL plus 5 standards 



1 
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POTASSIUM . PRAA 

QUALITY CONTROL DATA FROM 13/01/89 TO 26/1 1/89 



Lab: Atomic Absorption 
CALfflRATION CONTROL: 



Number 
of Data 



Expected 
Concn 



Analytical Range: - to 1.00 mg/L as K 



Av. Concn 
Measured 



Bias 



Standard(l) 
Deviation 



a : 

a+b : 
a-b: 


76 0.60 
76 0.10 
76 0.70 
76 0,50 


0.602 
0.102 
0.704 
0.500 


t(.002 
0.002 
•0.004 
0.000 


0.008 

mm 

0.009 
0.009 




s.d.(AB) Sw(within run) 


: 0.006 S(betweenruns): 0.006 S/Sw:1.0 




On any given day the calibration 


is accepted if the values obtained lie within the : 


ranges: 


s 


0.66 
0.47 


0.75 for 
0.53 for 


A+B 
A-B 




DUPLICATES:; 










• 


< Number of 
Data Pairs 


Sample 
Concn Span ' 


Mean(2) 


Coefficient 
ofvar.(%) 



171 

10 

14 

1 



0.00 
0.10 
0.20 
0.50 



0.10 
0.20 
0.50 
1.00 



Overall 



0.002 
0.005 
0.003 
0.006 
0.002 



6.9 
3.0 



OTHER CHECKS: 



Long Term Blank 
Absorbance 



Number 
of Data 



Data 
Mean 

0.0003 
0.5741 



0.6 

N.A. 



Standard(l) 
Deviation 



0.0024 
0.1143 
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a.s 



0.K- 



POTASSIUM - PRAA (MG/L AS K) 
QUALITY CONTROL DATA FROM 13/01/89 t6 26/11/89 




s.a 




0.0 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SA^CLE A-B 



CONTROL LIMIT 



I 



I 
I 

t 
I 






^S* 



s: T' ''wfp— 



:^ •-i.'^-*t'X5«^j 



• «* 



POTASSIUM 



*** 



I 
I 
I 
I 

i 

I 
t 
f 
I 



I 
I 
I 
t 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Wcffk Station Code 
Method Code 
Sample Typ^Manix 

SAMPLING: 

Quantity Requiied 
Container 



Atomic Absorption 
KKUR 
PRAAS 
002EA1 
Rivers, Lakes 



5mL 

Pet 500 nJL Jars 



Method Introduced 
Units 
Unit Code 
Supervisor 



20/07/88 
mg/LasK 
064819 
M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 766.5 nm with an air-acetylene flame. Cesium is added as a suppressant via 

an automated sampling train. 

Approximate absorbance: 0.5 at the fitll scale leveL 

INSTRUMENTATION: 

Automated modular flow injection atomic absorption spectrophotometer (AAS) system. 



"4 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 0.01 



T value: 0.05 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g., QCA 

: BL, reslope standard every 10 samples. 



MODIFICATIONS 

20/1 1/89 - Analytical System switched to SpectrAA-40D, an automated AAS with an IBM PC/2 Model 30 
computer to provide instrument control, data processing and main&ame communications, widi BL plus 5 
standards 
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POTASSIUM - PRAAS 

QUALITY CONTROL DATA FROM 18/01/89 TO 19/1 1/89 
Lab: Atomic Absorption Analytical Range: - to 1.0 mg/L as K 

CALIBRATION CONTROL: 





Number 


Expected 


Av. Concn 


Av. 


Standard(l) 




of Data 
63 


Concn 


Measured 
0.800 


Bias 
0.000 


Deviation 


PI 


0.80 


0.012 


1^ 1 


63 


0.20 


0.202 


0.002 


0.005 


miti.: 


63 


1.00 


1.000 


0.000 


0.014 


a-b I 


63 


0.60 


0.598 


-0.002 


0.011 


c : 


63 


0.20 


0202 


0.002 


0.005 


t ; 


63 


0.05 


0.051 


0.001 


0.004 


m4: 


63 


0.25 


0252 


0.002 


0.007 


c-d: 


63 


0.15 


0.151 


0.001 


0.005 



s.d.(AB) SwCwitfiin run): 0.008 
s.d.(GD) Sw(within nm): 0.0038 



SCbetween runs): 0.009 S/Sw: 1.1 
S(between mns): 0.0043 S/Sw: 1,1 



On any given day the calibration is accepted if the values obtained lie within the ranges: 





•^ 


0.955 
0.570 
0205 
0.120 


1.045 
0.630 
0295 
0.180 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






DUPLICAIKS: 


















Nimiber of 
Data Pairs 




Sample 
Concn Span 






Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




12 
22 
72 
43 
13 
162 


fe 


0.00 - 0.15 
0.15 - 075 
025 - 0.50 
0.50 - 0.75 
0.75 - 1.00 
Overall 






0.004 
0.005 
0.006 
0.007 
0.012 
0.006 


6J 
2.6 
2.S 
L8. 

1.3 


OTHER CHECKS: 












i-sr, 




'<■ 




Number 
of Data 


6 


Dam 
Mean 


.if 


Standanl(l) 
Deviation 


Long Term Blank 
Absorbance 




m 
m 






0.000 
0.472 




0.003 

0.154 
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POTASSIUM - PRAAS (MG/L AS K) 



QUALITY CONTROL DATA FROM 18/01/89 TO 19/11/89 



IJQ 



B.ns 




LO- 




'iggj 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



I 
I 



o.as 




o.as 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

CONTROL LIMIT 

212 



•** 



POTASSIUM 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Ion Chromatography Method Introduced 

KKUR Units 

PRLOV Unit Code 

004BA3 Supervisor » 

W40 filters from LoVol filter packs 



1 filter 

50 mL Polyethylene tube 



18/05/79 
ug/Filter as K 
361819 
M. Young 



SAMPLE PREPARATION: 

Filters are extracted with 50.0 mL of DDW in polyethylene tubes with ultrasonic treatment followed by a 24 
hour rest period. 

ANALYTICAL PROCEDURE: 

Samples were analyzed by AAS at workstation PRAA. AAS readings were taken at 766.5 nm using an air- 
acetylene flame. Cesium is added as a suppressant via an automated sampling train. Results are converted to 
ug/filter as K. 

Approximate absorbance: 0.5 at the full scale level 

INSTRUMENTATION: 

Automated modular fiow injection AAS system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BLplus 9 standards 



Current W value: 0.5 



T value: 2S 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



NOTES: 

W and T values are those of the PRAA workstation multiplied by 50 to yield ug/filter. 
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*** POTASSIUM •♦• 



IDENTIFTCATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Manix 

SAMPLING: 

Quantity Required 
Container 



I Atomic Absorption 

i KKUR 

I RMAAS 

: 0905A1 

I Rivers. Lakes, Soil Extracts, Stcmflow. 



: 6mL 

; Pet 500 mL Jar 



Method Ihcroduced 


: 01/04/74 


Units 


: mg/LasK 


Unit Code 


: 064819 


Supervisor 


: M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 768.5 nm using an air-acetylene flame. Cesium is added as a suppressant via 

an automated sampling train. 

Approximate absorbance: 0.923 at the full scale value. 

INSTRUMENTATION: 

Automated flow injection AAS system. 



■ m 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BLplus 11 smndards 



Current W value: 0.01 



T value; 0.05 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



I 
I 
I 
f 
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POTASSIUM - RMAAS 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 
Lab: Atomic Absorption Analytical Range: - to 5.00 mg/L as K 



I 
1 
I 
I 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


90 


b ; 


90 


a+b: 


90 


a-b; 


m 


G f 


90 


d : 


90 


c+d : 


90 


c-d: 


90 



Expected 
Concn 



4.00 
1.00 
5.00 
3.00 
1.00 
0.25 
1.25 
0.75 



Av. Concn 
Measured 

3.978 
0.998 
4.976 
2.980 
0.998 
0.250 
1.248 
0.748 



Av. 
Bias 

-0.022 
-0.002 
-0.024 
-0.020 
-0.002 
0.000 
-0.002 
-0.002 



Standard(l> 
Deviation 



0.057 
0.021 
0.067 
0.053 
0.021 
0.009 
0.027 
0.018 



s.d.(AB) Sw(within nm): 0.037 SCbetween nms): 0.042 S/Sw;l.l 
s.d.(CD) Sw(within nm): 0.012 SCbetween nms): 0.016 S/Sw: 1.3 

On any given day the calibration is accepted if the values obtained lie within the ranges: 



f 




4.770 
2.850 ■ 
1.175 • 
0.700 ■ 


5.230 
3.150 
1.325 
0.800 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 


Number of 
Data Pairs 

m 

m 




Sample 
Concn Span 






Mean(2) 
s.d. 

0.008 
0.009 
0.010 
0.021 
0.053 
0.019 


Coefficient 
ofvar.(%) 


' 


0.00 
0.25 
0.50 
1.00 
230 


0.25 
0.50 
1.00 
2.50 
5.00 
Overall 


4.6 
3J 
1.9 
2.3 
3.7 


OTHER CHECKS: 






» 










:. 


> 


Number 
of Data 






Data 
Mean 




Standaid(l) 
Deviation 


Long Tenn Blank 
Absorbance 


-0.001 
1.034 




0.0108 
0.1073 
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FOTJ^SIUM - RMAAS (MG/1 AS K) 

ft 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



1JS 



ijs- 



1.17S 




QUALITY CONTROL SAMPLE C+D 




QUALITY CONTROL SAMPLE C-p 
CONTROL LIMIT 
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*** 



POTASSIUM 



*** 



IDENTIFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Method Introduced 


08/04/86 


Units 


mg/LasK 


Unit Code 


064819 


Supervisor 


M. Young 



Atomic Absorption 

KKUR 

WAAS 

002EA1 

Domestic Waters, Leachates, Effluents,Sewage industrial wastes 



6mL 

Glass or Pet 500 mL Jar 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 766.5 nm using an air-acetylene flame. Cesium is added as a suppressant via 

an automated sampling train. 

Approximate absorbance: 1.16 at Ml scale level. 

INSTRUMENTATION: 

Automated flow injection AAS system 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BLplus 11 standards 



Current W value: 0.05 



T value: 0.25 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 standards; 2 standards eveiy 20 samples 



MODIFICATIONS: 

17/11/89 -Everex system 1800 microcomputer and software system introduced. 
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POTASSIUM - WAAS 



QUALITY CONTROL DATA FROM 05A)l/89 TO 21/12/89 



Lab: Atomic Absorption 
CALIBRATION CONTROL: 



Analytical Range; - to 25,0 mg/L as K 





Number 


Expected 


Av. Concn 


Av. 


StandaTd(l) 




of Data 


Concn 


Measured 


Bias 


I>eviation 


a : 


80 


20.00 


19.95 


-0.05 


0.348 


b : 


80 


5.00 


5.01 


0.01 


0.122 


a+b: 


80 


25.00 


24.96 


-0.04 


0.396 


a-b: 


80 


15.00 


14.95 


-0.05 


0.340 


c : 


80 


5.00 


5.01 


0.01 


0.122 


d : 


80 


175 


1.26 


0.01 


0.052 


e+d: 


80 


6.25 


626 


0.01 


0.151 


c-d: 


80 


3.75 


3.75 


0.00 


0.111 



S.d.CAB) Sw( within run): 0.24 
s.d.CCD) Sw(within nm): 0.08 



SCbetween runs): 0.26 S/Sw: 1.1 
S(between runs); 0.09 S/Sw: 1.2 



On any given day the calibration is accepted if the values obtabed lie within the ranges: 



23.8 
14.2 
5.65 
3.33 



26.3 for A+B 

15.8 for A-B 

6.85 for C+D 

4J5 for C-D 



DUPLICATES: 



Number of 
Data Paiis 

56 
61 
39 
14 
12 
182 



Sample 
Concn Span 



0.00 
1.25 
2J0 
5.00 
10,00 



Overall 



125 

2.50 

5.00 

10.00 

25.00 



Mean(2) 
$.d. 

0,036 
0.056 
0.063 
0.153 
0.421 
0.065 



Coefficient 
ofvar.(%) 

1^ 



OTHER CHECKS: 



Long Tenn Blank 
Absoibance 



Number 
of Data 



Data 
Mean 

0.007 
1.125 



Standanl(l) 
Deviation 



0.0305 
0.0773 
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POTASSIUM - WAAS (MG/L AS K) 



QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 




n* 



«.a- 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



s.ts 



G.S 



Its 




4.e 



3.1S 



a. 33 




QUALITY CONTROL SAMPLE C+D QUALITY CONTROL SAMPLE C-D 

. CONTROL LIMIT 



'.-a'-'srss^J' 



I 
I 
I 

> 

I 
t 
I 
I 
I 
i 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING! 

Quantity Required 
Container 



««* EXCHANGEABLE POTASSIUM - SOIL 



Dorset Soils 
KKESC 
DOCATIGN 
306 AAl 
Soil 



*** 



Method Introduced 


• 01/06/80 


Units 


: meq/lOOg 


Unit Code 


; 355000 


Supervisor 


: A. Neaiy 






6gdry 
Glass jar 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated aiid iSieved to <2 mffl> 

ANALYTICAL PROCEDURE: 

A 3 g quantity of sample plus 30 mL of 2N sodium chloride is agitated for 4 hours in a centrifuge tube. The 
sample is centrifuged and filtered. The filtrate is analyzed for K by AAS at 766.5 nm with an air-acetylene 
flame. Approximate absorbance: 03 at the full scale level. N.B. Aluminum, calcium, and magnesium are 
determined on the same extract 



I 

1 
I 



I 
I 
I 
I 



INSTRUMENTATION: 

-Varian AA1275 with programmable sampler changer and Gilson Minipuls n pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures; 3 

CALIBRATION: 

BL plus 5 standards 



Calculated W value: 0.01 



T value: 0.05 



CONTROLS: 

Calibration 

Drift "■ 



: Three soil samples itpresenting different soil types; 2 QC sblutiohs at 25% and 75% of 
full scale; 2 method blanks; round robin ECSS samples (run occasionally) 

: BBL plus 1 standard (100% F,S,) every 10 samples 



NOTES: 

Cation exchange capacity (CEC) is calculated as the sum of the sodium chloride exchangeable Al, Ca, Mg, 

andK. 

Values for recoveries are unknown - average value used. 
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EXCHANGEABLE POTASSIUM - DOCATION 

QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 
Lab: Dorset Sofls Analytical Range: - to 0.75 meq/lOOg 

CALfflRATION CONTROL; 





Number 
of Data 


a : 

b : 

a+b: 


28 
28 
28 
28 



Expected 
Concn 



0.56 
0.19 
0.75 
0.38 



Av. Concn 
Measured 

0364 
0.182 
0.746 
0.382 



Av. 
Bias 



Standard(l) 
Deviation 



0.004 
-0.008 
-0.004 

0.002 



0.010 
0.008 
0.013 
0.012 



s.d.(AB) Sw(within nin): 0.008 S(between runs): 0.009 S/Sw: 1.08 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 









0.66 
0.32 


m- 


0.84 for 
0.44 for 


A+B 
A-B 








RECOVERIES: 






















] 


Nfumber 
of Data 






Av. Concn 
Measured 






Standard(l) 
Deviation 




R2: 
R2: 


28 
28 
28 








0.381 
0.151 
0.130 




'! 


0.019 
0.015 
0.009 






DUPLICATES: 






















Number of 
Data Fairs 








Sample 
Concn Span 




Mcan(2) 
s.d. 




Coefficient 
ofvar.(%) 




^^'i 

Wm 






0.00 
0.15 
0-38 


■m 

•'mi 

Overall 


0.15 
0.38 
0.75 




0.008 
0.010 
0.016 
0.009 




S2 
2.9 




OTHER CHECKS: 










' 
















Number 
of Data 




Data 
Mean 






Standard(l) 
Deviation 






Method Blank 




28 





















5 




















291 "" 




s 









I 
1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
I 
I 
I 



EXCHANGEABLE P0TASSIX3M - SOIL - docation (meq/o 
QUALITY CONTROL DATA FROM 20/03/89 TO 19/12/89 



0.H 



0.3S 



t-tt- 






tJ* 



0.3» 



0.3» 






QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** SAND *** 



roENTIFlCATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



Dorset Soils 

SAND 

DOPARTSZ 

AM1002 

Soil 



: 20gdry 

: Glass or polystyrene jars 



Method Introduced 
Units 
Unit Code 
Supervisor 



: 01/06/80 
: % by weight 
f 070000 

f A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved <2 mm. 

ANALYTICAL PROCEDURE: 

To prevent flocculation a portion of sample, pre treated for organic matter and carbonate removal, is dispersed 
in a sodium hexametaphosphate solution. The sand fraction ( >53 um) is removed by wet sieving; die silt and 
clay fraction is dispersed in a sedimentation cylinder. The percentage of sand in the sample is determined by 
weighing the dried sieved fraction and expressing that as a percentage by weight of the total (sand, silt and 
clay) recovered. 

INSTRUMENTATION: 

-Sartorius 4 place digital balance (Handy) 
-Balance accurate to 0.0001 g 

REPORTING: 

Maximum Significant Figures: 3 

CALffiRATION: 

Balance zero 



Calculated W value: 1 



T value: 5 



CONTROLS: 

Recovery: 



2 long term soil samples representing different soil types plus round robin ECSS samples 
(run occasionally). 
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SAND - DOPARTSZ 



QUALITY CONTROL DATA FROM 10/04/89 TO 13/09/89 



Lab: Dorset Soils 



Analytical Range: - to 100 % by wt. 



RECOVERIES: 



Number 
of Data 

8 
9 



Av. Concn 
Measured 

4.75 
53.89 



Standard(l) 
Deviation 



0.707 
3.180 



DUPLICATES: 



Number of 
Data Pairs 

1 
6 

2 
9 



Sample 
Concn Span 

0.0 - 20.0 

20.0 - 50.0 

50.0 - 100.0 

Overall 



Mean(2) 
s.d. 

N.A 
1.73 
0.50 
1.43 



Coefficient 
of var.(%) 

N.A 

5.4 
0.6 



I 
I 
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*♦* EXTRACT ABLE SILICON . son. *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

SIEOX 

DOMETOX 

302AA5 

Soil 



Method Introduced 


1986 


Units 


% by wt as Si 


Unit Code 


070814 


Supervisor ' 


A. Neary 



SAMPLING: 

Quantity Required 
Container 



Ig 

Glass or plastic 



SAMPLE PREPARATION: 

Samples are air-(kied, disaggregated and sieved to less than 2 mm. A subsample is ground to <500 um (35 
mesh). 

ANALYTICAL PROCEDURE: 

Samples are weighed into disposable tubes. 10 mL of acid ammonium oxalate extractant is added and the 
tubes are capped and shaken for 4 hours in the dark. Samples arc then centrifuged and the analysis is 
performed on the supernatant. 

INSTRUMENTATION: 

Varian AA 1275 



REPORTING: 

Maximum Significant Figures: 2 



Current W value: 0.01 



T value: 0.05 



CALIBRATION: 

BL plus 5 standards 



CONTROLS: 

Calibration: 

Drift: 



Three long terra soil samples representing different soil types, 2 method blanks, 2 Q( 
solutions at 25% and 75% of scale, round robin ECSS samples. 

BL plus 1 standard (100% F.S.) every 10 samples. 
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EXTRACTABLE SILICON - DOMETOX 

QUALITY CONTROL DATA FROM 05/01/89 TO 04/1 1/89 
Lab: Dorset SoUs Analytical Range: - to 0.25 % as Si 



CALIBRATION CONTROL: 

Humber 
of Data 



a : 

b : 

a+b: 

a-b : 



3 



Expected 
Concn 



0.180 
0.060 
0.240 
ai20 



Av. Concn 
Measured 

0.183 
0.063 
0.250 
0.120 



Av. 
Bias 

0.003 
0.003 
0.010 
0.000 



Standard(i) 
Deviation 

0.011 
0.006 
0.015 
0.010 



s.d.(AB) Sw(within run): 0.007 S(between runs): 0.009 S/Sw: 1.29 



RECOVERIES: 






-.».■ 




Number 
of Data 


Av. Concn 
Measured 

0.05 
0.24 
0.18 


Standard(l) 
Deviation 


Rl: 

R2: 
R3: 


i 


0.02 
0.006 


OTHER CHECKS: 










Number 
of Data 


Data 
Mean 


Standard(l) 
Deviation 


Method Blank 


1- 


i 


s 



I 
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*** SILICON - REACTIVE SILICATES *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



Colourimetry 
SI03UR 
ROM 
OOlBCl 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/02/75 
mg/L as Si 
064814 
M. Rawlings 



Rivers, Lakes, Precipitation, Soil Extracts, Effluents Domestic Water Supplies, 
Leachates 



SAMPLING: 

Quantity Required 
Container 



10 mL 

PET 500 mL jar 



ANALYTICAL PROCEDURE: 

Reactive silicates are determined by formation of a reduced molybdo-silicate complex at pH L6, using 
ascorbic acid as the reducing agent, and oxalic acid to suppress phosphate interference. 
Approximate absorbance: 0.7 at the full scale level. 
Dissolved inorganic and dissolved organic carbon are determined simultaneously. 

INSTRUMENTATION: 

Basic automated modular continuous flow system with colouiimetric measurement through a 5.0 cm. light 
path at 660 nm. Data capture, reduction, and processing via a multi-stage microcomputer system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.05 



T value: 0.25 



CALIBRATION: 

BL plus 7 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; standards every 20 samples 



NOTES: 

Calibration standard is a hydrate: Na2Si03.9H20. 



IT) "T"5»' — 'j-e ^ 
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SILICON-ROM 



QUALITY CONTROL DATA FROM 03/01/89 TO 29/12/89 



Lab; Colourimetry 



Analytical Range: - to 10.0 mg/L as Si 



CALIBRATION CONTROL: 

Number 
of Data 



a : 
b : 

*fb-; 

a-b^ 
c : 
d : 

c+di 

C"4; 



138 
138 
138 
138 
138 
138 
138 
138 



Expected 
Concn 



8j3t 
10,0 

IJ 



Av. Concn 
Measured 



s.d.(AB) SwCwithin run): 0.05 
s,d.(CD) SwCwithin run): 0,02 



7.949 
1.992 
9.941 
5.957 
L992 
0.493 
2.485 
1.499 

S(between runs): 
SCbetweenruns): 



Av. 
Bias 

-0.049 
-0.008 
-0.059 
^.043 
-0.008 
-0.007 
-0.015 
-0.001 



Standaid(l) 
Deviation 

0.070 
0.039 
0.092 
0.065 
0.039 
0.022 
0.054 
0.033 



0.06 
0.03 



S/Sw: 1.22 
S/Sw: 1.35 



On any given day the calibration is accepted if the values obtained lie within the ranges: 



DUPUCATES: 



Number of 
Data Pairs 

145 



9.70 ^ 10.30 

5.80 « 6.20 

2.30 - 2.70 

1.38 - 1.62 



Sample 
Concn Span 



for 
for 
for 
for 



A+B 
A-B 
C+D 
C-D 



70 
392 



0,00 
1.00 
2.00 
5.00 



1.00 

2.00 

5.00 

10.00 



Overall 



MeariCi) 
s.d. 

0.019 
0.030 
0.019 
0.038 
0.017 



Coeffidehl 
ofvar.(%) 



0.64 
0J8 



I 
I 
I 
I 



OTHER CHECKS: 



Long Teim Blank 



Number 
of Data 
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Data 
Mean 

-0.009 



Standaid(l) 
Deviation 



0.018 



SILICON — ROM {MG/L AS Si) 



QUALITY CONTROL DATA FROM 03/01/8 9 TO 29/12/89 



la.i- 



^ 



J.> 



h 






QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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roENTIFlCATlON: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Me Aod Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset Soils 

SILT 

DOPARTSZ 

AM1002 

Soil 



20 g dry 

Glass or polystyrene jars 



Method Introduced 


: 01/06/80 


Units 


: % by weight 


Unit Code 


: 070000 


Supervisor 


1 A. Neary 



SAMPLE PREPARATION: 

Samples are air dried, disaggregated and sieved to <2 mm, 

ANALYTICAL PROCEDURE: 

To prevent flocculation a portion of sample, pietreated for organic matter and carbonate removal, is dispersed 
in a sodium hexametaphosphate solution. The sand fraction ( >53 um) is removed by wet sievmg; the sm and 
clay fiction is dispersed in a sedimentation cylinder. The percentage of silt in the sample is based on the 
settling velocities of spherical particles by the application of Stokes Law. 

INSTRUMENTATION: 

-Sanorius 4 place digital balance (Handy) 
-Balance accurate to 0.0001 g 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

Balance zero 



Calculated W value: 1 



T value: 5 



I 
I 
I 
I 
I 



CONTROLS: 

Recovery: 



2 long term soil samples representing different soil types plus a round robin ECSS sample 
(run occasionally). 



IW 



SILT - DOPARTSZ 



QUALITY CONTROL DATA FROM 10/04/89 TO 13/09/89 



Lab: Dorset Soils 



Analytical Range: - to 100 % by wt. 



RECOVERIES: 



Number 
of Data 


0.0 
20.0 
50.0 


Av. Concn 
Measured 


DUPLICATES: 

Number of 
Data Pairs 


9 
9 


42.89 
44.55 

Sample 
Concn Span 


1 
5 
3 
9 


- 20.0 

- 50.0 
* 100.0 

Overall 



Staiidard(l) 
Deviation 



3.79 
3.36 



Mean(2) 
s.d. 



1.34 
0.91 
1.14 



Coefficient 
ofvar.(%) 
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SODIUM 



**<4I 



roENTIFICATION! 

Laboratory 
Lis Test Name Code 
Work Stadon Code 
Method Code 
Sample Type/Matiix 



Atomic Absorption Method Introduced 

NAUR Units 

PRAA Unit Code 

OOlEAl Supervisor 

Precipitation, Thioughfall, Filter extracts 



18/05/79 
mg/LasNa 
064811 
M. Young 



SAMPLING: 

Quantity Required 
Container 



5mL 

Glass or plastic 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 589.0 mn with an air-acetylene flame. Potassium is added as a suppressant 

via an automated sampling train. 

Approximate absorbance: 0.5 at the full scale level, 

INSTRUMENTATION: 

Automated flow injection modular atomic absorption spectrophotometer (AAS) systemA 



I 
I 
I 
I 
I 
I 
I 
I 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 0.005 



T value: 0.025 



CONTROLS: 

Calibration 
Drift 



; 2 standaids, e.g. QCA 

: BL every 10 samples; 2 standaids every "iQ samjples 



MODIFICATIONS: 

2^1 1/89 - Analytical System switched to SpectrAA-400. an automated AAS with an IBM PC/2 Model 30 
computer to provide instrument control, data processing and mainficame conmiunications, with BL plus 5 
standanls 
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SODnJM - PRAA 

QUALITY CONTROL DATA FROM 13/01/89 TO 26/11/89 
Lab: Atomic Absorption Analytical Range: - to 1.00 mg/L as Na 



CALIBRATION CONTROL: 

Number 
of Data 



b : 
a+b: 
a-b : 



76 
76 
76 
76 



Expected 
Concn 



0.60 
0.10 
0.70 
0.50 



Av. Concn 
Measured 

0.597 
0.101 
0.699 
0.496 



Av. 

Bias 

-0.003 
0.001 
■0.001 
■0.004 



Standard(l) 
Deviation 

0.008 
0.004 
0.009 
0.009 



s.d.(AB) Sw(within run): 0.006 S (between runs): 0.006 S/Sw: 1.0 
On any given day the calibration is accepted if the values obtained He within the ranges: 



0.66 
0.47 



0.75 for A+B 
0.53 for A-B 



DUPLICATES: 






je: 










Number of 
Data Pairs 

150 

28 

17 

6 

201 


Sample 
Concn Span 


Mean(2) 
s.d. 

0.002 
0.003 
0.005 
0.012 
0.002 


Coefficient 
ofvar.(%) 


• 


0.00 - 
0.10 - 
0.20 - 
0.50 - 
Overall 


0.10 
0.20 
0.50 
1.00 


7.2 
2,1 
U 
1.8 


OTHER CHECKS 


• 


Number 
of Data 




Data 
Mean 




Standard(l) 
Deviation 


Long Tenn Blank 




m 




0.0005 




0.0019 
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SODIUM — PRAA (MG/L AS Na) 

QUALITY CONTROL DATA FROM 13/01/8 9 TO 26/11/89 




t;n 




no- 



QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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»♦* SODIUM 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Atomic Absorption 
NAUR 
PRAAS 
OOlEAl 
Rivers, Lakes 



Method Introduced 


: 20/07/88 


Units 


• mg/L as Na 


Unit Code 


: 064811 


Supervisor 


; M. Young 



SAMPLING: 

Quantity Required 
Container 



5mL 

Pet 500 mL Jars 



ANALYTICAL PROCEDURE: 

Samples arc analyzed by AAS at 589.0 nm with an air-acetylene flame. Potassium is added as a suppressant 

via an automated sampling train. 

Approximate absorbance: 0.5 at the full scale level 

INSTRUMENTATION: 

Automated flow injection modular atomic absorption spectrophotometer (AAS) system. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.01 



T value: 0.05 



CALIBRATION: 

BL plus 9 standards 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g., QCA 

: BL, reslope standard every 10 samples. 



MODIFICATIONS: 

20/1 1/89 - Analytical System switched to SpectrAA-400, an automated AAS with an IBM PC/2 Model 30 
computer to provide instrument control, data processing and mainframe communications, with BL plus 5 
standards 
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SODIUM - PRAAS 

QUALITY CONTROL DATA FROM 18/01/89 TO 28/12/89 
Dtb: Atomic Absoiptiori Ai^yfical Range: - to 4.0 mg/L as Na 



CALIBRATION CONTROL: 





Number 


Expected 


Av. Concii 


Av. 


Standard(l) 




of Data 


Concn 


Measmed 


Bias 


Deviation 


*p 


62 


32 


3.196 


•0.004 


0.038 


■IS' 1 


62 


0.8 


0.801 


O.001 


0.017 


a+b ; 


62 


4.0 


3.998 


-0.002 


0.048 


a-b: 


62 


2.4 


2.395 


-0.005 


0.034 


c : 


62 


0.8 


0.801 


0.001 


0.017 


d ^ 


62 


02 


0.198 


-0.002 


0.012 


e+d: 


62 


1.0 


1.000 


0.000 


0.025 


c-d: 


62 


0.6 


0.603 


0.003 


0.017 



s.d.(AB) Sw(wittiin run): 0.024 
s.d.(CD) Sw(within run): 0.011 



S(between runs): 0.030 S/Sw:1.2 
S(between runs): 0.015 S^w: 1,3 



On any given day the calibration is accepted if tte values obtained lie widiin the ranges: 







3.82 
2.28 
0.82 
0.48 


■* 


4.18 
2J2 
1.18 
0.72 


for 
for 
for 
for 


A+B 
A-B 
C+D 
C-P 






DUPLICATES: 


















» 


Number of 
DataPaira 




Sample 
Concn Span 






Mean(2> 
s.d. 


Coefficient 
ofvar.(%) 




26 

60 
41 
23 
12 
162 




0.00 
0.60 
1.00 
2.00 
3.00 


- 0.60 

- 1.00 

- 2.00 

- 3.00 

- 4.00 
Overall 






0.0052 
0.0142 
0.0151 
0.0217 
0.0310 
0.0145 


1-3 
24 


OTHER CHECKS: 








a 










■■ 




Number 
of Data 




Mim 


Data 
Mean 




Standardtl) 
Deviation 


Long Term Blank 
Absoibance 




1 


0.001 
1.083 




0.0045 
02019 
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SODIUM — PRAAS (MG/L AS Na) 

QUALITY CONTROL DATA FROM 18/01/89 TO 28/11/89 




2.S 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 




ll.)2. 



QUALITY CONTROL SAMPLE C+D 




o.» 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 



tij*? 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



•♦* SODIUM ••* 



Ion Chromatography Metiiod Incoduced 

NAUR Units 

PRLOV Unit Code 

004AA3 Supervisor 

W40 filters from LoVol filter packs 



: 1 filter 

: 50 mL Polyethylene tube 



: 18/05/79 
: ug/Filter as Na 
: 361811 
: M. Young 



SAMPLE PREPARATION: 

Filters are extracted with 50.0 itiL of DDW in polyethylene tubes with ultrasonic treatment followed by a 24 
hour rest period. 

ANALYTICAL PROCEDURE: 

Samples were analyzed by AAS at workstation PRAA. AAS readings were taken at 766.5 nm using an air- 
acetylene flame. Cesium is added as a suppressant via an automated sampling train. Results are converted to 
ug/niter as Na. Potassium is determined on the same extract Approximate absorbance: 0.5 at the full scale 
level. 

INSTRUMENTATION: 

Automated modular flow injection AAS system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards. 



Current W value: 0.5 



T value: 2 J 



CONTROLS: 

Calibration 
Drift 



: 2 standards, e.g. QCA 

; BL every 10 samples; 2 st^daids; every 20 samples 



NOTES; 

W and T values are those of the PRAA workstation multiplied by 50 to yield ug/filter. 
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SODIUM 
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roENTlFICATION: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Atomic Absorption Method Introduced 

NAUR Units 

RMAAS Unit Code 

0905A1 Supervisor 

Rivers, Lakes, Soil Extracts, Stemflow. 



6mL 

Pet 500 mL Jar 



: 01/04/74 
: mg/LasNa 
: 064gll 
: M-Yotrng 



ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 589.0 nra using an air-acetylene flame. Cesium is added as a suppressant via 

an automated sampling train. 

Approximate absorbance: 1.16 at the full scale value. 

INSTRUMEP»n'ATION: 

Automated flow injection AAS system. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

. BL plus 1 1 standards 



Current W value: 0.02 



T value: 0.1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 
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SODIUM - RMAAS 

QUALITY CONTROL DATA FROM 10/01/89 TO 28/l?/89 
Lab: Atomic Absorption Analytical Range: - to 20.0 mg/L as Na 

CALIBRATION CONTROLi 





Number 




of Data 


*l 


91 


% : 


91 


a+b: 


91 


a-b: 


91 


c : 


91 


d : 


91 


c+d : 


91 


c-d: 


91 



Expected 
Concn 



^Vfi. 






Av. Concn 
Measured 

15.93 

4.00 
19.92 
11.93 

4.00 

1.00 

4.99 

3.00 



Av. 
Bias 

-0.07 

0.00 

-0.08 

-0.07 

0.00 

0.00 



Standaidd) 
Deviation 



0.190 
0.089 
0237 
0.177 
0.089 
0.035 
0.108 
0.083 



s.d.(AB) Sw(within mn): 0.12 
s.d.(CD) Sw(within nm): 0.06 



S(between runs): 0.15 S/Sw: 12 
S(between runs): 0.07 S^w: 12 



On any given day the calibration is accepted if the values obtained lie within the ranges; 







19.4 
11.6 

4.7 1 

2.8 


20.6 for 

12.4 for 

5.3 for 

32 for 


A+B 
A-B 
C+D 
C-D 




DUPLICATES: 














Number of 
DataPdrs 

65 
27 
52 
42 
27 
^3 


( 

0.00 
1.00 
2.00 
5.00 
10.00 


Sample 
Zotncn Spall 

1.00 

2.00 

5.00 

10.00 

20.00 

Overall 




Mean(2) 
s.d. 




0.032 
0.040 
0.051 
0.091 
0252 
0.066 


OTHER CHECKS: 












v. 




Number 
of Data 


miw 


iDa;^ 

Mean 




Long Temi Blank 
Absoibance 


0.003 
1.138 





Coefficient 
ofvar.(%) 

6.1 



^tandard(l) 
Deviation 



0.0183 
0.0610 



SODIUM — RMAAS (MG/L AS Na) 



QUALITY CONTROL DATA FROM 10/01/89 TO 28/12/-89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 





QUALITY CONTROL SAMPLE C+D 



QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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SODIUM 



«*« 



roENTIFICATlON: 

Laboratory 
Lis Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matiix 

SAMPLING: 

Quandty Requuied 
Container 



Method Introduced 


: 08/04/86 


Units 


: mg/LasNa 


Unit Code 


: 064811 


Supervisor 


: M. Young 



: Atomic Absorption 

: NAUR . 

: WAAS 

i OOlEAi 

i Domestic Waters, Leachates, Effluehts.SewageJndustiial wastes 



6mL 

Glass or Pet 500 mL Jar 






ANALYTICAL PROCEDURE: 

Samples are analyzed by AAS at 589.0 nm using an air-acetylene flame. Potassium is added as a suppressant 

via an automated sampling train. 

Approximate absorbance: 1.21 at the full scale level. 

INSTRUMENTATION: 

Automated flow injection AAS system 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 1 1 standards 



Current W value: 0.2 



T value: 1 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 3 standards, e.g. QCA 

: BL every 10 samples; 2 standards every 20 samples 



MODIFICATIONS: 

17/1 1/89 -Eveiex system 1800 microcomputer and software system introduced. 
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SODIUM - WAAS 

QUALITY CONTROL DATA FROM 09/01/89 TO 27/12/89 
Lab: Atomic Absorption Analytical Range: - to 100.0 mg/L as Na 

CALIBRATION CONTROL; 



I 
I 
I 





Number 


Expected 


Av. Concn 


Av. 


StandaKi(l) 




of Data 
; 150 


Concn 
80.0 


Measured 
79.89 


Bias 
-0.11 


Deviation 


tt : 


1.092 


b 


150 


20.0 


19.96 


-0.04 


0.387 


a+b 


150 


100.0 


99.85 


-0.15 


1.257 


a-b 


150 


60.0 


59.94 


-0.06 


1.052 


c 


150 


20.0 


19.96 


-0.04 


0.387 


d 


150 


5.0 


5.03 


O.03 


0.167 


c+d 


150 


25.0 


24.98 


-0.02 


0.469 


G-d 


150 


15.0 


14.93 


-0.07 


0.367 



s.d.(AB) Sw(within nin): 0.74 
s.d.(CD) SwCwithin run): 0.26 



S(between runs): 0.82 S/Sw: 1.1 
S(between runs): 0.30 S/Sw: 1.1 



On any given day the calibration is accepted if the values obtained lie within the ranges: 





• 


95.50 
57.00 

22.75 
13.50 


104.50 for 
63.00 for 
27.75 for 
16.50 for 


A+B 
A-B 
C+D 
C-D 






DUPLICATES: 










:- 






Number of 
Data Pairs 


js; 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




72 
80 

124 
50 
38 

364 


0.0 

5.0 

10.0 

25.0 

50.0 


5.0 

10.0 

25.0 

- - 50.0 

100.0 

Overall 




0.163 
0.168 
0.259 
0.747 
0.862 
0305 


5^ 
2.3 
IJ 
2.5 
1.3 


OTHER CHECKS: 














■» 




Number 
of Data 

149 

m 




Data 
Mean 

-0.017 
1.169 


?• 


Standard(l) 
Deviation 


Long Term Blank 
Absorbance 


0.1057 
0.0644 
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SODXUM — MAAS (MG/L AS UaJ 



QUALITY CONTROL DATA FROM 09/01/89 TO 27/12/89 



W.i 




9.S 



QUALITY CONTROL SAMPLE A+B 



n.B 



a.js 




QUALITY CONTROL SAMPLE C+D 




3 
:.!i 



QUALITY CONTROL SAMPLE A-B 







QUALITY CONTROL SAMPLE C-D 
CONTROL LIMIT 
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** 



• SOLIDS - DISSOLVED 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Solids and BOD 
RSF 
SOLIDS 
106AB4 



Method Introduced 
Units 
Unit Code 
Supervisor 



Before '61 
mg/L 
064000 
P. Campbell 



Sewage, Industrial Waste, Effluents, Domestic Waters, Surface Waters, Leachatcs 



125 mL 
Glass or plastic 



ANALYTICAL PROCEDURE: 

Sample is filtered under moderate suction through a Whatman 934AH glass fibre filter. 50 or 100 mL of 
filtrate is pipetted into a preweighed Teflon dish, dried at lOS-lOS^C; and stored in a desiccator for at least 24 
hours. After leweighing the c^sh the dissolved solids content is calculated by subtracting the original dish 
mass fi-om the dried dish mass. Data collection, calculations, and transfer of results to LJS arc controlled by a 
microcomputer system. 

INSTRUMENTATION: 

Balance (4/5 decimal places), drying oven, suction filtration apparatus. Teflon dishes 
Microcomputer system with appropriate software 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

Balance zero 

Internal calibration provided in the balance 



Current W value: 2 



T value: 10 



CONTROLS: 

Calibration 

Recovery 

Drift 

NOTES: 



2 S class weights, e.g. QCA 
LTBL plus 2 standards, e.g. Rl 
Balance zero is checked every 10 dishes. 



Correction factor for dish tare weights is included in the calculation, 

based on variations of a standard sealed vessel. 

As the same two balances are used for all solids analyses in the Sewage/Industrial laboratory, the calibration 

control data are the same used for Total Solids. Curoentiy tests on sewage are performed by a private 

laboratory. QC results reported here represent only tests performed at the Cfentral Laboratory. 
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SOLIDS DISSOLVED - SOLIDS 



QUALITY CONTROL DATA FROM 09/01/89 TO 28/12/89 



Lab: SoUds and BOD 



Analytical Range: - to 3000 mg/L 



RECOVERIES: 





Number Expected 
of Data Concn 


Av. Concn 
Measured 


Rl: 


1 


2000.0 
500.0 


1996.9 
497.0 


DUPLICATES: 








Numbe 
Data Pj 


rof 
urs 


Sample 
Concn Span 

- 200 

' 200 * 600 

600 « 1000 

1000 - 3000 

Overall 


Mean(2) 
s.d. 


10 
59 
20 
21 
110 


6.60 
14.99 
19.38 
26.75 
1472 


OTHER CHECKS: 












Number 
of Data 


Data 
Mean 



Standard(l) 
Deviation 

19.52 
12.93 



Coefficient 
of var.(%) 



5.7 

3.0 
1.7 



Blank 



1.65 



Standard(l) 
Deviation 

3.343 
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«** 



SOLIDS - IGNITED 



*** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Solids and BOD 
RSFA^SPA,RSTA 
SOLIDS 
107AB4,207AB5,507AB4 



Method Introduced 
Units 
Unit Code 
Supervisor 



Sewage, Industrial Waste, Effluents, Domestic Waters, Leachates 



: 5-500 mL 

: Glass or plastic 



Before '81 
mg/L or mg/Kg 
064000 
P. Campbell 



ANALYnCAL PROCEDURE: 

The procedure for dissolved, particulate, or total solids is followed and the dried residue is ignited at 600°C f( 
one hour in a muffle furnace. As soon as practical, the dish is transferred to a desiccator to cool. The ignited 
or ash weight is obtained as the difference between the final ignited weight and the original dish or filter 
weight Similarly the volume used in the ignited calculations is the volume selected for the original dried 
solids measurement Data collection, calculations, and transfer of results to LIS arc controlled by a 
microcomputer system. 

INSTRUMENTATION: 

Balance (4/5 decimal places), muffle furnace, ceramic dishes, Petri dishes 
Microcomputer system with appropriate software 



REPORTING! 

Maximum Significant Figures: 3 



Current W value: 2,0.5,2 



T value: 10,2.5,10 



CONTROLS: 

Calibration 
Drift 



4 S class weights, e.g. QCA 

Balance zero is checked at least every 20 dishes. 



NOTES: 

In the Older listed above, W and T values refer to the residual ash after ignition of the dried residual from 

dissolvwi, particulate, and total solids determinations. 

Duplicate data refer to ash residuals rather than loss on igiution. 

Detection criteria estimates are unreliable due to limited data; samples requiring tiiese tests are usually sewagi 

sludges with high solids contents. 

As the same two balances are used for all solids analyses in the Sewage/Industrial laboratory, the calibration 

control data are the same as that listed under Total Solids. 

Currently tests on sewage are performed by a private laboratory. QC results reported here represent only testfl 

performed at the Central Laboratory ■ 
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*•« SOLroS - PARTICULATE **• 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
WOTk Station Code 
Method Code 

Sample Type/Matiix 



SAMPLING: 

Quantity Required 
G>ntainer 



Method Introduced 


: Before *81 


Units 


:mg/L 


Unit Code 


:064000 


Supervisor 


: P. Campbell 



Solids and BOD 
RSP 
SOLIDS 
206AB5 

Sewage, Industrial Waste, Drinking Waters, Leachates, Effluents and Surface 
Waters 



5-500 niL 
Glass or plastic 



ANALYTICAL PROCEDURE: 

An appropriate shaken sample volume (5 to 500 mL) is pipetted or quickly poured into a graduated cylindef, 
and the volume is measured. The aliquot is then filtered under moderate suction through a preweighed 
Whatman 934AH glass fibre filter. The graduated cylinder and then the filter are washed with a total of 30 
mL distilled water. The filter is dried at 103-105*'C and suspended solids content is calculated by subtracting 
the original filter mass from the dried filter mass. Data collection, calculations, and transfer of results to LIS 
are controlled by a microcomputer system. 

INSTRUMENTATION: 

Balance (4/5-decimal places), drying oven, suction filtraiidn apparatus 
Microcomputer system with apptppriate software 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

Balance zero 

Internal calibration provided in the balance 



Current W value: 0.5 



T value: 2.5 



CONTROLS: 

Calibration 
Recovery 
Drift . 
Blank ' 



NOTESs 



:2 S class weights, e.g. QCA for each balance (results in grams) 

:LTBL plus 2 standx^, e.g. Rl 

:Balance zero is checlxd every tenth weighing. 

j^ilter washed with 500 mL distilled water. 



A standard correction factor was applied to all filters to account for weight loss during filtering (-0.0003g). 
QC data were obtained from two balances. Currentiy tests on sewage are performed by a private laboratory. 
QC results reported here represent only tests performed at the Cenoal Laboratory. 
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SOLIDS PARTICULATE - SOLIDS 

QUALITY CONTROL DATA FROM 05/01/89 TO 17/12/89 



Lab: Solids and BOD 
CALIBRATION CONTROL: 



Expected 
Concn 



Analytical Range: - to 3000 mg/L 





Numhw 
of Data 


a : 

b : 

a+b: 

11*1 


161 
161 
161 
161 



OJO 
0.05 
0.55 
0.45 



Av. Concn 
Measured 

0.499969 
0.049978 
0.549948 
0.449990 



Bias 



-0.000030 
-0.000021 
-0.000051 
-0.000009 



s.d(AB) SwCwithinnm): 0.000014 S(between runs): 0.000021 S/Sw: 1.47 

On any given day the calibration is accepted if the values obtained lie within 

the ranges: 



Standard(l) 
Deviation 



0.000020 
0.000023 
0.000038 
0.000020 









0.54984 
0.44989 


- 0.55016 

- 0.45011 


for A+B i 
forA-B 




RECOVERIES: 




















Number 
of Data 






Expected 
Concn 


Av. Concn 
Measured 

193.1 
48.7 


Standaid(l) 
Deviation 


Rl: 
R2: 


132 

m 


187.0 
47J 


4.84 
254 


DUPUCATES: 






' 












Number 
DataPai 


of 

ITS 


0.0 

25.0 

50.0 

150.0 

500,0 


Sample 
Concn Span 

25.0 

50.0 

150.0 

500.0 

3000.0 

Overall 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


« 


30 
18 


1.07 
1.87 
4.57 
12.94 
57.48 
336 


17.9 
6,5 
5,9 
5.4 
5.7 


OTHER CHECKS: 






Number 
of Data 


. 




I>ata 

Mean 


Standaid(l) 
Deviation 



Blank 



IB 



0.213 



03155 



m% 



r- i.r^-'r 



irr^'yl-'f^ff^^"^^- ' - 't-v-.-'-'Sf"*' ■ »•• w"- ■' f>»^--- * ■l^ji. 



• -'^^^'Pi^ 



SOLIDS - PARTICULATE solids (mg/l> 



QUALITY CONTROL DATA FROM 05/01/89 TO 17/12/89 



I20» 




i.flgtt 



tsim 



IMS 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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*** SOLIDS -TOTAL **♦ 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



Solids and BOD 
RST 
SOLIDS 
506AB4 



Method Introduced 
Units 
Unit Code 
Supervisor 



Before '81 
mg/L or mg/Kg 
064000 
P. Campbell 



Sewage, Industrial Waste, Drinking Waters, Leachates, Effluents, Sludge 



SAMPLING: 

Quantity Required 
Container 



125 mL 
Glass or plastic 



ANALYTICAL PROCEDURE: 

A 50.0 or 100 mL aliquot of sample is pipetted into a preweighed Teflon dish, dried at 103- 105*^0, and stored 
in a desiccator for at least 24 hours. After reweighing, the total residue or solids content is calculated by 
subtracting the original dish mass. Data collection, calculations, and transfer or results to LIS are controlled 
by a microcomputer system. 



INSTRUMENTATION: 

Balance (4/5 decimal places), drying oven. Teflon dishes 
Microcomputer system with appropriate software 



REPORTING: 

Maximimi Significant Figures: 3 



Current W value: 2 



T value: 10 



CALIBRATION: 

Balance zero 

Internal calibration provided in the balance 



CONTROLS: 

Calibration 

Recovery 

Drift 



: 2 S class weights, e.g. QCA (results in grams) 

: BL plus 2 standards, e.g. Rl 

i Balance zero is checked every tenth weighing 



NOTES: 

Conection factor for dish tare weights, based on variation of a standard sealed vessel, was included in the 
caicdation. QC data were obtained from two balances. Currcntiy tests on sewage are performed by a private 
laboratory. QC results reported here only tests performed at the Central Laboratcay. 
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SOLIDS-TOTAL - SOLIDS 

QUALITY CONTROL DATA FROM 04/01/89 TO 20A2/89 



Lil>: Solids aod BOD 
CAUBRATIOISf CONTROLS 



Analytical Range: - to 60,000 mg/L 



a : 
It: 

art: 



Numba 
of Data 



Expected 
Concn 

SO.0O 
30.00 
80.00 
20.00 



Av. Concn 
Nfeasured 

50.00024 
29.99994 
80.00018 
20.00029 



Bias 

0.00024 

-0.00006 

0.00018 

0.00029 



s.d.(AB} Sw(within nm): 0.00008 S(between runs): 0.00012 S/Sw: 1.47 

On any given day the calibraticn is accepted if the values obtained lie within 

the ranges: 



Standaid(l) 
Deviation 



0.00011 
0.00013 
0.00021 
0.00011 









79.9994 - 80.0006 for 
19.9994 - 20.0006 for 


A+B 
A-B 






RECOVUKIES: 




















Nnmber 
of Data 




Expected 
Concn 




Av. Concn 
Measured 


Siandard(l) 
Deviation 


Rl: 

R2: 


i 


20000.0 
2000.0 


20027.8 
1997.5 


M 


DUPUCATES: 


















Number 
DataPai 


of 
rs 




100 

500 

2000 

1Q/X)0 


Sample 
Concn Span 

100 

500 

2000 

- 10,000 

- 60,000 
Overall 




MeanC2) 
s.d. 


Coefficient 
ofvar.(%) 






4.67 
13.94 
15.78 
67.46 

NA 
1423 


73 
4jB 
2.1 
2.1 

NJV 


0THE31 CHECKS: 
















* 






Number 
of Data 


■^ 


Data 
Mean 




Siandaxd(l) 



Blank 



-0.052 



5.042 
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SOLIDS - TOTAL solids (mg/d 
QUALITY CONTROL DATA FROM 04/01/89 TO 20/12/89 




S.HIE 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 



« : "^ 7'r ^ 
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•*• WATER EXTRACTABLE SULPHATE . SOIL *** 



roENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Dorset Soils 

SS04EW 

DOANIONX 

301AI5 

Soil 



Method Intitxluced 
Units 
Unit Code 
Supervisor 



f 01/06/80 
: ug/g as SO4 
: 073941 
: A. Neary 



SAMPLING: 

Quantity Required 
Container 



10 g air dried 
Glass jais 



SAMPLE PREPARATION: 

Samples arc air dried, disaggregated and sieved to <2 mm. 

ANALYTICAL PROCEDURE: 

Five grams of sample is agitated for 60 minutes with 25 mL deionized water. Samples are centrifuged and the 
supernatant is filtered through a 0.45 um membrane filter. Sulphate is determined on the filtrate by ion 
chromatography. 

INSTRUMENTATION: 

-Waters Model 430 Conductivity Detector 
-Spcctroflow 400 solvent delivery system 
-Spectro-Physics SP780 XR autosampler 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 



Calculated W value: 0.5 



T value: 2.5 



CALIBRATION: 

BL plus 6 standards; 2 QC solutions at 25% and 75% of full scale. 



CONTROLS: 

Calibration 
Recovery 
Drift , 



: 2 method BL plus 2 standards, e.g. QCA 

: 2 long term soil samples lepresenting different soil types 

: 100% fiill scale standard every 10 samples 
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WATER EXTRACTABLE SULPHATE - DOANIONX 

QUALITY CONTROL DATA FROM 23/05/89 TO 16/10/89 



Lab: Dorset Soils 



Analytical Range: • to 100.0 ug/g 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


14 


b : 


14 


a+b: 


14 


a-b: 


1* 



Expected 
Concn 



75.00 

36.00 

111.00 

39.00 



Av. Concn 
Measured 

73 J4 

35.89 

109.42 

37.65 



Bias 



^.11 
-1.58 



s.d,(^) Sw(withinnm): 1.00 S(betweai runs): 128 S/Sw: 1.28 

On any given day the calibration is accepted if the values obt£dhed lie withui 

ttie ranges: 



Standanl(l) 
Deviation 



1J4 
1^ 

1.4a 







103.5 
34.0 




118.5 
44.0 


fOT A+B 
for A-B 






RECOVERIES: 




















Number 
of Data 






Av. CoDcn 
Measured 


-** 


Standard(l) 
Deviation 


M: 

R2: 
R3: 


13 


16.08 

53.63 

5^ 


226 
4J04 
2i£2 


DUPUCATES: 


















Number of 
Data Pairs 




0.0 
20.0 
50.0 


Sample 
ConcnSpan 

20.0 
50.0 
100.0 
Overall 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 




18 

m 


0.93 
2.53 
3.02 
1^ 


§ 


OTHER CHECKS: 




' 
















Number 
of Data 




Data 


— 


Standard(l) 
Deviation 


Digested Blank 




14 


0.250 


0.670 
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WATER EXTRACTABLE SULPHATE - SOIL - doaniox 
QUALITY CONTROL DATA FROM 23/05/89 TO 16/10/89 



tfl.S 




n.s 




QUALITY CONTROL SAMPLE A+£^ 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
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**• SULPHATE •** 



) mENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



SAMPLING: 

Quantity Required 
Container 



Ion Chromatography 
SS04FR,SS04NF 
PRSEQ 
004 AIO 



Method Introduced 
Units 
Unit Code 
Supervisor 



: 01/07/80 
: ug/Filter as SO4 
: 361941 
:RLo 



Nylon (SS04NF) filters from LoVol and sequential filter packs, and Teflon 
(SS04FR) filters from sequential filter packs. 



1 filter 

50 mL polyethylene tube 



I 
I 
I 
I 
I 
I 



SAMPLE PREPARATION: 

Filters are extracted with 25.0 mL of DDW (Teflon) or 25.0 mL of 0.03 N NaOH (nylon) with ultrasonic 
treatment followed by a 24 hour rest period. 

ANALYTICAL PROCEDURE: 

Sulphate is separated from other anions in the sample by automated suppressed ion chromatography using an 
eluent mixture of 0.003 M sodimn bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with NajCOa/NaHCOs to match the eluent strength and maintain background conductivity. 
The concentration of sulphate in mg/L as SO4 is determined by the comparison of the sample peak heights to a 
series of standards. Results are converted to ug^filter as SO4. 
Chloride and sulphate arc determined simultaneously. 

INSTRUMENTATION: 

Ultrasonic bath; modular continuous flow ion chromatographic system plus microcomputer for automated 
sample injection, timing and partial data processing. 



REPORTING: 

Maximum Sigiuficant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 1.0 



T value: 5.0 



CONTROLS: 

Calibration 
Drift 



NOTES: 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



Detection criterion is based on duplicate analyses of the extract from one filter because duplicate filters are not 
received. 
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Sulphate - prseq - (sso4FR) 
quality control data from 12/01/89 to 28/12/89 

Lab: Ion Chromatography Analytical Range: - to 250 ug/filter as SO4 



t 



CALIBRATION CONTROL: 

Number 
of Data 



hi 
a+b: 
a-?bt 



125 
125 
125 
125 



Expected 
Concn 



200 

50 

250 

150 



Av. Concn 
Measured 

200.4 

49.8 

2502 

150.5 



Av, 
Mas 

0.4 

-0.2 

0.2 

0.5 



Standanl(l) 
Deviation 

2.1 
0.9 

.2.4 
2.2 



s.d.(AB) Sw(within run): 1.56 S (between runs): 1.63 S/Sw: 1.04 
On any given day the calibration is accepted if the values obtained lie within the ranges: 







m^ - 261 

|» m 157 


for 
for 


A+B 
A-B 


'■ 


DUPLICA'l'ES: 














Number of 
Data Pairs 


Sample 
Concn Span 






Mean(2) 
s.d. 


-■^^ 


94 
70 
89 
54 
307 


t 0.0 - 25.0 

25.0 - 50.0 

50.0 - 125.0 

125.0 - 250.0 

Overall 






0.46 
0.78 
1.00 
1J9 
0.85 


OTHER CHECKS 


• 
4- 


Number 
of Data 




Data 
Mean 





Coefficient 
ofvar.(%) 



Long Term Blank 



0.276 



Standaxd(l) 
Deviation 

0.784 



I 
I 
I 
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SULPHATE — PRSEQ-{SS04FR) (UG/FILTER AS S04) 

QUALITY CONTROL DATA FROM 12/01/B9 TO 28/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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SULPHATE - PRSEQ - (SS04NF) 

QUALITY CONTROL DATA FROM 12/01/89 TO 21/12/89 

Lab: Ion Chromatography Analytical Range: - to 250 u^filter as SO^^^ 



CALIBRATION CONTROL: 



Ntimber 
of Data 



Exj^cted 
Concn 



Av. Concn 
Measured 



Av. 

Bias 



Standanl(l) 
Deviation 



a : 

b J 

a+b : 

irb: 



104 
104 
104 
104 



200.0 

50.0 

250.0 

150.0 



2002 

50.0 

250.2 

150.2 



0.2 
0.0 
0.2 
0.2 



2.3 
1.2 
2.7 
2.5 



s.d.(AB) Sw(within run): 1.77 S (between runs): 1.83 S/Sw: 1.03 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





239 - 261 
143 - 157 


for 
for 


A+B 
A-B 






DUPLICATES: 












Number of 
Data Pairs 


Sample 
Iponcn Span 




Mean(2) 


Coefficient 
ofvar.(%) 


100 
55 
27 

182 


- 25 

m * 50 

^ - 250 
Overall 






0.54 
0.76 
1.17 
0.78 


5.7 
2.4 


OTHER CHECKS; 














Number 
of Data 




Data 

Mean 




Standard(l) 
Deviation 


Long Term Blank 


AM 




0.1466 




0J209 



SULPHATE — PRSEQ (SS04NF) (UG/FILTER AS SO-J) 

QUALITY CONTROL DATA FROM 12/01/89 TO 21/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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I 

i 
I 



^ENTmCATION: 

Laboratory 
LIS Test Name Code 
y^ork Station Code 
■vie thod Code 
ilSample Type/Matrix 



I 



AMPLING: 

Quantity Required 
Container 



•** SULPHATE •«* 



Ion Chromatography Method Introduced 

SS04UR Units 

PRICl Unit Code 

003AI0 Supervisor 

Precipitadon, Throughfall, Stemflow 



15 mL 
Plastic 



'.% 



01/04/78 
mg/L as SO4 
064941 
F.Lo 



^i 



ANALYTICAL PROCEDURE: 



I 

ai 



Sulphate is separated from other anions in the sample by automated suppressed ion chromatography using an eluen 
mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. Samples are 
spiked with NajCOs/NaHCOj to match the eluent strength and maintain background conductivity. The concentrad^ 
of sulphate in mg/L as SO4 is determined by the comparison of the sample peak heights to a series of standards. 
Chloride and nitrogen-nitrate are determined simultaneously. 



STRUMENTATION: 

Modular continuous flow ion chromatographic system plus microcomputer for automated sample injection, liming, 
and partial data processing. 



PORTING: 

Maximum Sigpincant Figures: 3 



CALIBRATION: 

lus 7 standards 

ONTROLS; 



Calibration : LTBL plus 2 standards, e.g. QCA 

Drift : 1 standard every 10 samples 



I 

< 

|blp1 

t 

I 

t 

I 
I 

I 



Current W value: 0.05 



T value: 025 
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SULPHATE - PRICl 

QUALITY CONTROL DATA FROM 05/01/89 TO 21/12/89 
Lab: Ion Chromatography Analytical Range: - to 10.0 mg/L as SO4 

CALIBRATION CO^^^ROL: 



a 
b 
a+b 
a-b 



Number 
of Data 

108 
108 
108 
108 



Expected 
Concn 



8.0 

2.0 

10.0 

6.0 



Av. Concn 
Measured 

8.003 
1.982 
9.979 
6.014 



Av. 
Bias 



0.003 
-0.018 
-0.021 

0.014 



Standard(l) 
Deviation 

0.116 
0.074 
0.141 
0.134 



s.d.(AB) Sw(within run): 0.094 S(between runs): 0.097 S/Sw: 1.029 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





9.4 - 10.6 
5.6 - 6.4 


for 
for 


A+B 
A-B 






DUPLICATES: 










'• 


Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


29 

19 

82 

119 

249 


0.0 
1.0 
2.0 
5.0 

OveraU 


m 
2.0 
5.0 

lO.O 


' 


0.019 
0.037 
0.078 
0.138 
0.096 


4.1 

3.3 
22 


OTHER CHECKS: 














Number 
of Data 


~ 


Data 
Mean 

0.0872 


■li: 


Standaid(l) 
Deviation 


Long Tenn Blank 


m 


0.0818 
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I 

I 
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I 
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SULPHATE - pRiei cmg/l as so4) 
QUiVLITY COl^TBQL DAX^, FRQM 05/01/89 TO 21/12/89 




QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 
I 
I 
t 
I 
I 



iw 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
ODntaiiier 



*** SULPHATE ♦** 



Ion Chromatography Method Introduced 

SS041IR Units 

PRLOV Unit Code 

004AIC Supervisor 

W40 filters from LoVol filter packs 



: 01/04/78 
: ug/Filter as SO4 
1 361941 
iF.Lo 



: 1 filter 

: 50 mL polyethylene tube 



SAMPLE PREPARATION: 

Filters are extracted with 50.0 mL of DDW in polyethylene tubes with ultrasonic treatment foEowed by a 24 
hour rest period. 



I 
I 

i 

I 
I 

I 

I 

I 

I 



ANALYTICAL PROCEDURE: 

Sulphate is separated from other anions in the sample by automated suppressed ion chromatography using an 

eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 

Samples are spiked with NajCOa/NaHCOa to match the eluent strength and maintain background conductivity, n 
. The concentration of sulphate in mg/L as SO4 is determined by the comparison of the sample peak heights to a || 
' series of standards. Results are converted to ug/filter as SO4. 

Chloride and nitrogen-nitrate are determined simultaneously. 



INSTRUMENTATIONi 

Ultrasonic bath; modular continuous flow ion chromatographic system plus microcomputer for automated 
sample injection, timing and partial data processing 



REPORTING: 

Majumum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 1.0 



T value: 5.0 



CONTROLS: 

Calibration 
Drift ; 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



NOTES: 

Detection criterion is based on duplicate analyses of the extract from one filter because duplicate filters are noi 
received. 



^m 



I 
I 
I 
I 
I 
I 
t 

I 
I 
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SULPHATE - PRLOV 

QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/89 
Lab: Ion Chromatography Analytical Range; - to 500 ug/filter as SO4 



CALIBRATION CONTROL: 

Number 
of Data 



b 
a+b 
a-b 



31 
31 
31 
31 



Expected 
Concn 



500 
300 



Av. Concn 
Measured 

400.2 

98.0 

4982 

302.3 



Av. 
Bias 

0.2 
-2.0 
-2.0 

2.3 



Standaid(l) 
Deviation 

4.0 
9.0 

10.4 
9.3 



s.d.(AB) Sw(within run): 6.61 S(between runs): 6.98 S/Sw: 1.05 
On any given day the calibration is accepted if the values obtained lie within the ranges: 



478 - 522 

285 - 315 



for A+B 
for A-B 



DUPLICATES: 



Number of 
Data Pairs 

i 
li 



OTHER CHECKS: 



Long Term Blank 



Sample 
Concn Span 

- 100 

100 ^ 250 

250 - 500 

Overall 



Number 
of Data 



Mcan(2) 
s.d. 



1.33 
2.19 
2.59 
2.09 



Data 
Mean 



0.419 



Coefficient 
ofvar.(%) 

12 

lA 
L? 



Standard(l) 
Deviation 

1,361 



SULPHATE - PRLOv (ug/filter as so4) 
QUALITY CONTROL DATA FROM 17/01/89 TO 21/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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SULPHATE 



«*« 



IDENTIFICATIONS 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 

Sample Type/Matrix 



Ion Chromatography 
SS04UR 
RMDS04 
003AI0 



Method Introduced 
Units 
Unit Code 
Supervisor ' 

Rivers, Lakes, Domestic Waters, Leachates, Soil Extracts, Effluents 



i 01/04/82 
f mg/L as SO4 
f 064941 
f F.Lo 



SAMPLING: 

Quantity Required 
Container 



50mL 

Glass or plastic bottle 



ANALYTICAL PROCEDURE: 

Sulphate is separated from other anions in the samples by automated suppressed ion chromatography using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate widi conductivity detection. 
The concentration of sulphate in mg/L as SO4 is determined by comparison of the sample scan to a series of 
standard scans. 

INSTRUMENTATION: 

Basic modular continuous flow ion chromatographic system plus control module (in-house design) for autom^ 
ated sample introduction and timing. 



REPORTING: 

Maximum Significant Figures: 3 



Current W value: 0.5 



T value: 2.5 



CALIBRATION: 

BL plus 10 standards 



CONTROLS: 

Calibration 
Drift 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 
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SULPHATE - RMDS04 



QUALITY CONTROL DATA FROM 06/01/89 TO 22/12/89 
Lab: Ion Chromatography Analytical Range: - to 100.0 mg/L as SO4 



CALIBRATION COP^TROL: 

Number 
of Data 



a : 

b 
a+b 



92 

92 
92 
92 



Expected 
Concn 



80.0 

20.0 

100.0 

60.0 



Av. Concn 
Measured 

80.5 

19.7 

100.1 

60.8 



Av. 
Bias 

0.5 

-0.3 

0.1 

0.8 



Standard(l) 
Deviation 



0.70 
0.55 
0.84 
0,94 



s.d.(AB) Sw(within run): 0.66 S(betweenruns): 0.63 S/Sw: 0.95 
On any given day the calibration is accepted if the values obtained lie within the ranges; 







96.4 - 103.6 for 
57.6 - 62.4 for 


A+B 
A-B 




DUPLICATES: 


Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 




102 
95 

28 • 
, 225 


0.0 - 20.0 
20.0 - 50.0 
50.0 - 100.0 
Overall 




0.30 
0.63 
0.84 
0.46 


OTHER CHECKS 


• 
» 


Number 
of Data 


Data 
Mean 





Coefficient 
ofvar.(%) 



Long Term Blank 



M 



0.049 



Standard(l) 
Deviation 



0.0047 



33S 



I 

I 
I 

j 

I 

I 
I 

i 
I 
i 
i 
1 
I 

I 
f 
I 
f 

I 
I 



SULPHATE - IIMDS04 (MS/t as S04) 



QUALITY CONTROL DATA FROM 06/01/89 TO 22/12/89 



m.i 




X.4 



QUALITY CONTROL SAMPLE A+B 




QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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) IDENTIFICATION: 

Laboratory 
LIS Test Name Cods 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 

Container 

Other 



*** SULPHUR DIOXIDE *** 



Ion Chromatography Method Introduced 

SS02FR Units 

PRSEQ Unit Code 

004AI0 Supervisor 

: W41 filters from LoVol and sequential filter packs. 



01/07/80 
ug/Filter as SO2 
361943 
F.Lo 



: 1 filter 

: 50 mL polyethylene tube 

I Filter is impregnated with potassium carbonate/glycerol solution. 



SAMPLE PREPARATION: 

Filters are extracted with 50.0 mL of 0.05% HjOj in polyethylene mbes with one hour of mechanical shaking, 
followed by ultrasonic treatment to enhance extraction, then a 24 hour rest period. SOjis converted to SO4 in 
the process. 

ANALYTICAL PROCEDURE: 

Sulphate is separated from other anions in the extract by automated suppressed ion chromatography using an 
eluent mixture of 0.003 M sodium bicarbonate and 0.0024 M sodium carbonate with conductivity detection. 
Samples are spiked with NajCOj/NaHCOs to match the eluent strength and maintain background conductivity. 
The concentration of sulphate in mg/L as SO4 is determined by the comparison of the sample peak heights to a 
series of standards. Results are converted to ug/filter as SOj- 
Chloride and sulphate are determined simultaneously. 

INSTRUMENTATION: 

Mechanical shaker, ultrasonic bath; modulayr contiiiiliduis flow ion chromatographic system plus microcomputer 
for automated sample injection, timing and partial data processing. 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 9 standards 



Current W value: 1.0 



T value: 5.0 



CONTROLS: 

Calibration 
Drift 



NOTES: 



: LTBL plus 2 standards, e.g. QCA 
: 1 standard every 10 samples 



Detection criterion is based on duplicate analyses of the extract fitjm one filter because duplicate filters are noj 
received. 
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SULPHUR DIOXIDE - PRSEQ - (SS02FR) 

QUALrrY CONTROL DATA FROM 12/01/89 TO 28/12/89 

Lab: Ion Chromatography Analytical Range: - to 350 ug/filter as SO4 



CALIBRATION CONTROL: 



Number 
of Data 



Expected 
Concn 



Av. Concn 
Measured 



Bias 



Standaid(l) 
Deviation 



a : 

b : 

a+b, 

a-b; 



110 
110 
110 

no 



268.0 

66.0 

333.0 

202.0 



266.7 

66.6 

333.0 

200.0 



-1.3 

0.6 

-0.3 

-2.0 



2.9 
1.5 
3.4 
3.1 



54.(AB) Sw(within run): 2.19 S (between runs): 2.32 S/Sw: 1.06 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





317 - 349 for 
190 - 212 for 


A+B 
A-B 






DUPLICA'l'ES: 










Number of 
Data Pairs 


Sample 
Concn Span 




Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


105 
27 
37 
37 

206 


- - 35 

35 - 70 

70 - 175 

175 - 350 

Overall 




0.68 
1.71 
2.49 
3.18 
1.43 


L4 


OTHER CHECKS: 












Number 
of Data 

110 


Data 
Mean 


._ 


Standaid(l) 
Deviation 


Long Term Blank 


0.282 


0.834 



342 



SULPHUR DIOXIDE - prseq (ug/filter as so4) 
QUALITY CONTROL DATA FROM 12/01/89 TO 28/12/89 



H9 



333' 



317 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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•** TURBIDITY •** 



IDENTIFICATION; 

Laboraiory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Colomimetiy 

TURB 

RMTURB 

002AI1 

Rivers* Lakes, Effluents 



Method Introduced 
Units 
Unit Code 
Supervisor 



I 01/04/74 
f FTU 
I 343000 
I P. Campbell 



SAMPLING: 

Quantity Required 
Container 



: 50 mL 

: Glass or plastic 



ANALYTICAL PROCEDURE: 

The instrument is standardized with a sealed standards which aie prepared commeicially and rated in Forma>- 
zin Turbidity Units. Samples are placed in the turbidimeter, and results in FTU are read directiy from the 
digital output Turbidity measurement are based on light scattering at 90 plus or minus 30 degrees of rotation. 
The instrument compensates for sample colour. 

INSTRUMENTATION: 

. -Hach Ratio 18900 Turbidimeter 



REPORTING: 

Maximum Significant Rgures: 3 



Current W value: 0.05 



T value: 0.25 



CALIBRATION: 

BL plus fcnmazin standards (at least Once annuaUy) 

CONTROLS: 

Calibration : BL plus two standards, e.g. QCA 
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TURBroiTY - RMTURB 

QUALITY CONTROL DATA FROM 06/01/89 TO 29/12/89 
Lab: Colouiimetry Analytical Range: - to 200 FTU 



CALIBRATION CONTROL: 





Number 




of Data 


a 


193 


b 


193 


a+b 


193 


a-b 


193 



Expected 
Concn 



18.0 

1.8 

19.8 

16.2 



Av. Concn 
Measured 



17.75 

1.82 

19.57 

15.93 



Av. 
Bias 

-0.25 

0.02 

-0.23 

-0.27 



Standard(l) 
Deviation 

0.142 
0.045 
0.147 
0.150 



s.d(AB) Sw(within run): 0.11 S (between runs): 0.10 S/Sw:0.99 

On any given day the calibration is accepted if the values obtained lie within the ranges: 

18.6 - 21.0 for A+B 

15.4 - 17.0 for A-B 



UUFLICATES: 


Number of 


Sample 


Mean(2) 


Coefficient 




Data Pairs^ 
96 


Concn Span 
0.0 - 2.0 


0.056 


ofvar.(%) 


fr 


6a 


■•: 


151 


2.0 - 10.0 


0.241 


8.1? 


• 


89 


10.0 - 50.0 


0.693 


4J 




18 


50.0 - 200.0 


1.262 


\B 




354 


Overall 


0.271 




OTHER CHECKS 


• 
• 








'it 


. 


Number 


Data 


Standard(l) 




-' 


of Data 


Mean 


Deviation 



Long Term Blank 



II 



0057 



0.022 
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TURBIDITY - HMTORB (Fia) 



QUALITY CONTROL DATA FROM 06/01/89 TO 29/12/89 




%.z- 



IS.* 




QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



SAMPLING: 



**♦ TURBIDrrY *** 



Titration Method Introduced I Before '74 

TURB Units : FTU 

WTURB Unit Code : 343000 

002AI1 Supervisor : P. Campbell 

Drinking Water, Industrial, Sewage 



Quantity Required t 50 mL 

Container : Glass or plastic 

ANALYTICAL PROCEDURE: 

The instrument is standardized with sealed secondary standards which are prepared commercially and rated in 
Formazin Turbidity Units. Samples are placed in the turbidimeter, and results in FTU arc read directly from 
the digital output. Turbidity measurement are based on light scattering at 90 plus or minus 30 degrees of rota- 
tion. The instrument compensates for sample colour. 

INSTRUMENTATION: 

Hach Ratio 18900 Turbidimeter 

REPORTING: 

Maximum Significant Figures: 3 Current W value: 0.05 T value: 0.25 

CALIBRATION: 

BL plus formazin primary standards (at least once annually) 

CONTROLS: 

Calibration ; BL plus two secondary standards, e.g. QCA 
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TURBIDITY - WTURB 



QUALITY CONTROL DATA FROM 1 1/01/89 TO 29/12/89 



Lab: Titratioii 



Analytical Range: - to 200 FTU 



CALIBRATION CONTROL: 



1. : 

b 
a+b 
a-b 



Number 
of Data 

230 
230 
230 
230 



Expected 
Concn 



18.00 

1.80 

19.80 

16.20 



Av, Concn 
Measured 

18.24 

1.78 

20.02 

16.46 



Av. 
Bias 



0.24 

'0.02 

0.22 

0.26 



StandaTd(l) 
Deviation 



0.0221 
0.028 
0.236 
0.208 



s.d.(AB) Sw(within ran): 0.15 SCbetween runs): 0.16 S/Sw: 1,07 
, On any given day the calibradon is accepted if the values obtained lie within the ranges: 



18.6 
15.4 



21.0 for A+B 
17.0 for A-B 



DUPLICATES: 



Number of 
Data Pairs 



Sample 
Concn Span 



Mean(2) 
s.d. 



CoeflRcient 
ofvar.(%) 



124 
182 

123 

24 

453 



0.0 

0.5 

2.0 

20.0 



2.0 

20.0 

200.0 



Overall 



0.030 
0.040 
0.234 
1.836 
0.087 



10.0 
5.4 
4.6 
3.J 



I 

I 
I 



TURBIDITY - WTURB (fto) 



QUALITY CONTROL DATA FROM 11/01/89 TO 29/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 



I 
I 



~yf<\ ^, ^^», 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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TOTAL ZINC 



•>ii* 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matiix 

SAMPLINGt 

Quantity Required 
Container 



Dorset 

ZNUT 

DOASV 

(X)1PP2 

Streams, Lakes, Precipitation 



Method Introduced 
Units 
Unit Code 
Supervisor 



01/03/86 

ug/LasZn 

063830 

A. Neary 



100 mL 

500 mL, acid washed Teflon container, bagged in a clean room 



ANALYTICAL PROCEDURE: 

Samples are acidified to 0.1% using Seastar nitric acid in a clean room. Oxygen is removed by nitrogen gas 
and samples are analyzed using anodic stripping voltammetry on a hanging mercury drop electrode. Change 
in current when zinc is stripped from mercury drop is proportional to concentration. 

INSTRUMENTATION: 

Metrohm 646 VA Processor with Model 675 VA Sample Changer, 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 2 standards daily 



Calculated W value: 0.5 



T value: 2.5 



CONTROLS: 

Calibration 
Duplicate 



• LTBL plus 2 standards, e.g. QCA + EPA standard. 
: End of every run (approximately every 8 samples) 
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TOTAL ZINC - DOASV 

QUALITY CONTROL DATA FROM 04/01/89 TO 23/12/89 
Lab; Dorset Analytical Range: - to 15.00 ug/L as Tn 



I 



CALIBRATION CONTROL: 

Number 
of Data 



a 
b 
a+b 
a-b 



80 
80 
80 
80 



Expected 
Concn 



8.00 

2.00 

10.00 

6.00 



Av. Concn 
Measured 

8.45 

2.36 

10.81 

6.09 



Av. 
Bias 

0.45 
0.36 
0.81 
0.09 



Standard(l) 
Deviation 

1.05 
0.58 
1.26 
1.14 



s.d.(AB) Sw(within run): 0.81 S (between runs): 0.85 S/Sw: 1.05 
On any given day the calibration is accepted if the values obtained lie within the ranges: 





5.50 * 14.50 
3.00 - 9.00 


for 
for 


A+B 

A-B 






DUPLICATES: 












Number of 
Data Pairs 


Sample 
Concn Span 

0.0 - 1.0 

1.0 - 3.0 

3.0 - 15.0 

Overall 




■ 


Mean(2) 
s.d. 


Coefficient 
ofvar.(%) 


2 
10 
30 
42 


0.201 
0.892 
1.150 
1.045 


24.8 
40.9 
18.7 


OTHER CHECKS: 














Number 
of Data 

93 




Data 
Mean 




Standard(l) 
Deviation 


Long Term Blank 


0.11 




0.295 



mt 



t 

I 
I 



I 
I 
t 

I 

I 

I 
I 
I 

I 
I 
I 
I 
I 
I 
i 
1 
I 
I 
I 

I 
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TOTAL ZINC - DOAsv (og/l as zn) 
QUALITY CONTROL DATA FROM 04/01/89 TO 23/12/89 





QUALITY CONTROL SAMPLE A+B 



QUALITY CONTROL SAMPLE A-B 



CONTROL LIMIT 
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♦♦♦ ZINC -SOIL *** 



IDENTIFICATION: 

Laboratory 
LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 
Container 



Dorset SoUs 

ZNUT 

DOHMTE 

551AA1 

Soil 



Igdry 
Glass vial 



Method Intioduced 
Units 
Unit Code 
Supervisor 



: 01/06/80 
: ug/g as Zn 
: 073830 
"% A. Neaiy 



SAMPLE PREPARATION: 

Samples arc air dried, disaggregated, and sieved to < 2 mm. A subsample is ground to < 500 um (35 mesh). 

ANALYTICAL PROCEDUREf 

A 0.500 g sample plus 7 mL nitric acid and 2 mL perchloric acid are heated at 125°C for 2 hours. The tempera- 
ture is increaswi to IIS'C and heating continues until 1 mL of liquid remains. The cooled sample is diluted to 
25 mL with deionized water, mixed using a Vortex mixer and allowed to settle and decanted. The supernatant is 
analyzed for Zn by AAS at 217.0 nm using an air - acetylene flame. 
Approximate absorbance: 0.3 at the full scale value. 
Copper, nickel and zinc are also detennined on the extract 

INSTRUMENTATION: 

-Varian AA1275 with programmable sample changer and Gilson Minipuls II pump 
-Balance accurate to 0.001 g 



REPORTING: 

Maximum Significant Figures: 3 

CALIBRATION: 

BL plus 5 standards 



Current W value: 0.5 



T value: 2.5 



CONTROLS: 

Calibration 

Drift 



: Three long term soil samples representing different soil types, 2 method blanks, and one 
judiciously blended sample digest run with each nm. 

: BL plus 1 standard (100% F.S.) every 10 samples 



NOTES: 

As silicate matrix is not destroyed, this method does not yield the "total" amount of the trace metal. 
Values for recoveries arc unknown - average value used. 
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ZINC - DOHMTE 

QUALITY CONTROL DATA FROM 16/03/89 TO 07/11/89 
Lab: Etorset Soils Analytical Range: - to 100.0 ug/g as Zn 



CALIBRATION CONTROL: 





Number 




of Data 


a : 


5 


b : 


5 


a+b: 


$ 


a-b: 


5 



Expected 
Concn 



30.0 

109.0 

49J} 



Av. Concn 
Measured 

80.74 

3122 

111.96 

49J2 



Av. 
Bias 

1.74 

2M 

ftiS2 



Standatd(l) 
r^viation 



2.32 
1.61 
3.79 
1.23 



s.d.(AB) Sw(within nm): 0.87 S(between rans): 1.99 S/Sw:2.29 

On any given day the calibration is accepted if the values obtained lie widiin 

the ranges: 



1013 
44.0 



116.5 for A+B 
54.0 for A-B 



RECOViSaES: 



Number 
of Data 



Av. Concn 
Measured 



Standanl(l) 
Deviation 



Rl: 
R2: 
mi 



i 



372 
86.8 
40.7 



L36 
2.82 
2.07 



DUPLICATES: 



Number of 
DataPaiis 



I 

i 
I 
i 



Sample 
Concn Span 

0.0 - 20.0 

20.0 - 50.0 

50.0 - 100,0 

Overall 



Mean(2) 
s.d. 



N.A 

222 
0.44 
1.13 



Coe£Eident 
ofvar.(%) 

N.A 



OTHER CHECKS: 



Digested Blank 



Number 
of Data 



Data 
Mean 

1.94 



Standanl(l) 
Deviation 

U26 
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PART 2.0 



PERFORMANCE SUMMARIES - MICROBIOLOGY 
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■^ESCHERICHIA COO 



'#**: 



IDENTIFICATION: 

Laboratory 

LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 

Container 

Preservative 



Surface and Waste 

Waters 

ECMF 

MSBACIND 

TFC24 

Surface and Waste Waters 



100 mL 

250 mL Glass or PET botfle 

Sodium Thiosulphate 



Method Introduced 

Units 
Unit Code 
Supervisor 



1979 

Counts/lOOmL 
301532 
M. Young 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using aseptic technique. The sample and or 
dilution water are filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mTEC agar and incubated for 23 +/- 1 hour at 44.5 +/- 0.5**C to allow for 
colony development The temperature is gradually elevated by incubating 10 plates (2 stacks of 5 plates 
placed in the centre of a plastic container with lid) with 2 plastic jars containing ice (50 mL of water), one 
placed at each end of the plastic container. After incubation the membrane filter is transferred to a pad soaked 
in urease reagent and is given a reaction time of 15 minutes. All colonies that wrae yellow on mTEC agar and 
remain yellow on urease are counted as E^ioli- An ideal counting range is 10 to 100 colonies per filter. 

REPORTING; 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detection Criteria: 10 



§ CONTROLS: 

■ Medium QC 

I 
I 
I 
I 
I 



Duplicate samples and blank filter between each sample. 

Target organism count on selective medium vs nonselective medium. 

Comparison of target counts on an old vs a new batch. 
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Escherichia coli - MSBACIND 



QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



Lab: Surface and Waste Water 



DUPLICATES: Within-run precision 

Number Counts 

of Data per filter 



Analytical Range: to 150 counts/filter 



"""" 




■ 


30 


31 - 


75 


76 - 


150 



Mean 
difference 

2.9 

6.8 

10.1 



Standard 
dev(2) 

2.6 
6.6 
9.7 



Coefficient 

of var. (%) 

17.3 

12.5 

8.6 



CONTROL FILTERS: 

Number 
of controls 



2840 



Number of 
positive controls 



205 



Percent 
positive 

7.2 



MEDIUM QC: mTEC agar (previous batch) vs mTEC agar (new batch) - inoculated with surface or waste 

water sample. 



Number 
of Data 




M 
76 



Ctounts 
per filter 

30 

75 

150 



Mean 
difference 

3.8 
6.1 
8.3 



Standard 
dev (2) 

33 

S3: 



Coefficient 
ofvar. (%) 

22 
10 
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*** 



FsrHFRTrmA colt 



*** 



IDENTIFICATION: 

Laboratory 

LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 

Container 

Preservative 



Method Introduced 



Surface and Waste 

Waters 

ECMMF Units 

MSBACIND Unit Code 

TGM 24 Supervisor 

Waste Waters eg. Pulp and Paper effluent. 



100 mL 

250 mL glass or PET bottle 

Sodium Thiosulphate 



May 1, 1986 

Counts/lOOmL 
301532 
M. Yoimg 



-i 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using aseptic technique. The sample and or 
dilution water are filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mTEC MUG agar and incubated for 21 +/- 1 hours at 44.5 +/- 0.5°C to 
allow for colony development The temperature is gradually elevated by incubating 10 plates (2 stacks of 5 
plates placed in the centre of a plastic container with lid) with 2 plastic jars containing ice (50 mL of water), 
one placed at each end of the plastic container. Under UV light (long wave 366nm) all blue fluorescent calch 
nies are counted as £^ cpli . An ideal counting range is 10 to 100 colonies per filter. 

REPORTING: 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detection Criteria: 10 



■^i 



m CONTROLS: 
Medium QC 

I 
I 
I 
I 
I 



Duplicate samples and blank filter between each sample. 
Target organism count on selective vs nonselective medium. 
Comparison of target counts on an old vs a new batch. 
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•** FECAL COLEFORMS *** 



IDENTIFICATION: 

Laboratoiy 



LIS Test Name Code 
Work Station Code 

Method Code 

Sample Type/Matrbc 

SAIVIPLING: 

Quantity Required 

Container 

Preservative 



Surface and Waste 

Water 

Municipal Drinking 

Water 

FCMF 

MSBACIND 

WQMFPA 

TF124 



Method Introduced 



Units 
Unit Code 



Supervisor 
Surface, Waste and Drinking Waters 



100 mL 

250 mL glass or PET bottie 

Sodium Thiosulphate 



April 1979 



Counts/lOOmL 
301532 

M. Yoimg 
J. Clark 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using aseptic technique. The sample and or 
dilution water arc filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mTEC agar and incubated for 23 +/- 1 hours at 44.5 +/- 0.5°C to allow for 
colony development The temperature is gradually elevated by incubating 10 plates (2 stacks of 5 plates 
placed in the centre of a plastic container with Ud) with 2 plastic jars containing ice (50 mL of water), one 
placed at each end of the plastic container. All yellow, yellow brown, and yellow green colonies arc counted 
as fecal coliforms. An ideal counting range is 10 to ICX) colonies per filter. 

REPORTING: 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detection Criteria: 10 



CONTROLS: 

Medium QC 



Duplicate samples and blank filter between each sample. 

Target organism count on selective medium vs nonselective medium. 

Comparison of target counts on an old vs a new batch. 
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FECAL COLIFORMS - MSBACIND 



QUALrry control data from 13/02/89 to 28/12/89 



Lab: Surface and Waste Water 



Analytical Range: to 150 counts/filte: 



DUPLICATES: Within-run precision 

Number Counts 

of Data per filter 



difference 



Standaid 
dev(2) 



Coefficient 
of var. (%) 



175 
112 
57 



- 


30 


31 


75 


76 - 


150 



2.9 
6.9 
9.0 



2.8 
5.9 
8.5 



18.7 

U.l 

7.5 



CONTROL FILTERS: 

Number 
of controls 



2644 



Number of 
positive controls 



Percent 
positive 

1.1 



MEDIUM QC: mTEC agar (previous batch) vs m TEC agar (new batch) - inoculated with surface or 
waste water sample. 



Number 
of Data 

11 
25 





Counts 
per filter 




31 
76 



30 

75 

150 



Mean 
difference 



3.8 
6.1 
8.3 



Standard 
dev(2) 

WM 
5.3 
6.8 



Coefficient 
ofvar. (%) 

22 

10 

6 



>150 



I 
I 



FECAL COLIFORMS - WQMFPA 

QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



Lab: Municipal Drinking Water 



Analytical Range: to 150 counts/filter 



DUPLICATES: 


Within 


-run precision 




Number 
of Data 




Counts 
per filter 


Mean 
difference 


114 

13; 

t 




- 30 
31 - 75 
76 - 150 


2.09 
7.39 
6.44 



Standard 
dev (2) 

1.02 

6.3 

5.23 



Coefficient 
of var. (%) 

6.8 

11.9 

4.6 



CONTROL FILTERS: 

Nuniber 
of concols 



N.A 



Number of 
positive controls 

N.A 



Percent 
positive 



N.A 



MEDIUM QC: mTEC agar LES (Selective) vs Brain Heart Infusion agar (Non- selective) 
Test organism - E. coli 



Number 
of Data 

* 



Counts 
per filter 




31 
76 



30 

75 

150 



>150 



Mean 
difference 

IM 
8.3 
3.5 

N.A 



Standard 
dev (2) 

21 
6.3 
2.8 

N.A 



Coefficient 
of var. (%) 

14,7 

11.9 

Z5 

N.A 



**• FECAL COLBFORMS ♦** 



IDENTIFICATION: 

Laboratoi^ 

LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Surface and Waste 

Waters 

FCMMF Units 

MSBACIND Unit Code 

TGM 24 Supervisor 

Waste Waters cf . Pulp and Paper effluent, 



Method Introduced : May 1, 1986 



Counts/lOOmL 
301532 
M. Young 



SAMPLING: 

Quantity Required 

Container 

Pteservatiye 



100 mL 

250 mL glass or PET bottle 

Sodium ThiosulpUate 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MP) procedure using aseptic technique. The sample and or 
dilution water are filtered through a water ]^rmeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mTEC MUG agar and incubated for 21 +/- 1 hours at 44.5 +/- 0.5"C to 
allow for colony development The temperature is gradually elevated by incubating 10 plates (2 stacks of 5 
plates placed in the centre of a plastic container wiA Ud) with 2 plastic jars containing ice (50 mL of water), 
one placed at each end of the plastic container. After the E» coli count is determined the filters are remov^ 
from mTEC MUG agar and placed onto mTEC agar. Tlie plates are reincubated at 44.5" C for 1 hour (no ice 
is required). All yellow, yellow brown, and yellow green colonies are counted as fecal coliforms. An ideal 
counting range is 10 to 100 colonies per filtar, 

REPORTING: 

Maximum Significant Figures: 3 " s 

Minimum Increment: 1 
Detection Criteria: 10 



CONTROLS: 

Medium QC 



: Duplicate samples and blank filter between each sample. 
: Target organism count on selective vs nonselective medium. 
: Comparison of target counts on an old vs a new batch. 



I 
I 
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*** 



FECAL STREPTOCOCCUS 



*** 



IDENTIFICATION: 

Laboratory 

LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Surface and Waste 

Waters 

FSMF 

MSBACIND 

EF48 

Surface and Waste Waters 



Method Introduced : Apr. 1972 



Units 
Unit Code 
Supervisor 



Counts/lOOmL 

301532 

M. Young 



SAMPLING: 

Quantity Required 

Container 

Preservative 



: 100 mL 

: 250 ml glass or PET bottle 

: Sodium Thiosulphate 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using aseptic technique. The sample and or 
dilution water are filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mEnterococcus agar and incubated for 48 +/- 3 hours at 35 +/- 0.5°C to 
allow for colony development. All colonies that are red, maroon or pink are cotmted as fecal streptococcus. 
An ideal counting range is 10 to 100 colonies per filter. 

REPORTING: 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detection Criteria: 10 



CONTROLS: 

Medium QC 



: Duplicate samples and blank filter between each sample. 

: Target organism count on selective medium vs non selective medium 

: Comparison of target counts on an old vs a new batch. 
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FECAL STREPTOCOCCUS - MSBACIND 



QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



Lab: Surface and Waste Water 



Analytical Range: to 150 counts/filter 



DUPLICATES: Within-run precision 

Number Counts 

of Data per filter 



135 
81 



■ 


■ 30 


31 ■ 


75 


76 ■ 


■ 150 



Mean 
difference 

2.7 
5.0 
8.3 



Standard 
dev (2) 

2.5 
4.6 
7.3 



Coefficient 
of var. (%) 

16.7 
8.7 
6.5 



CONTROL FILTERS: 

Number 
of controls 



N.A 



Number of 
positive controls 

N.A 



Percent 
positive 

NjV 



MEDIUM QC: mEnterococcus agar (previous batch) vs m Enterococcus agar (new batch) - inoculated with 
surface or waste water sample. 



Number 
of Data 



Counts 
per filter 



6 
31 
76 



30 

75 

150 



Mean 
difference 

3.0 
42 
8^ 



Standard 
dev (2) 

4.0 
3.6 
6.4 



Coef^cient 
of var. (%) 

26.6 
6.8 
5.7 



*** HETEROTROPHS 



*** 



IDENTIFICATION: 

Laboratory 



LIS Test Name Code 
Work Station Code 

Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 

Container 

Preservative 



Surface and Waste 

Water 

Municipal Drinking 

Water 

HB35MF 

MSBACIND 

WQMFPA 

SF48 

Drinking Water 



100 mL 

250 mL glass or PET bottie 

Sodium Thiosuiphate 



Method Introduced 



Units 
Unit Code 

Supervisor 



April 1, 1979 



: Counts/mL 
: 301532 

: M. Young 
: J. Clark 



ANALYTICAL PROCEDURE: 

Samples are analyzed by tfie membrane filter (MF) procedure using aseptic technique. The sample andor 
dilution water arc filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto die surface of mHPC agar and incubated for 48 +/- 3 hom^ at 35 +/- 0.5 C to allow for 
colony development All colonies are counted as heterotrophs. An ideal counting range is 10 to 100 colomes 
per filter, 

REPORTING: 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detection Criteria: 10 



CONTROLS: 

Mediimi QC 



: Duplicate samples and blank filter between each sample. 

: Colony counts are obtained using a pure culture and comparing the heterotrophic medii 

(mIffC) to the nonselective medium (BHIA). 

: Comparison of colony counts on an old vs a new batch are done using water samples. 



LunP 
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HETEROTROPHS - MSBACIND 



QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 



Lab: Surface and Waste Water 



Analytical Range: to 150 counts/filter 



DUPLICATES: Within-run precision 

Number Counts 

of Data per filter 



II. 



■ 


30 


31 - 


- 75 


76 ■ 


■ 150 



Mean 
difference 

3.1 
8.4 
15 



Standard 
dev(2) 



3.6 
8.6 
15 



Coefficient 
of var. (%) 

24 

16.2 

13.3 



CONTROL FILTERS: 

Number 
of controls 



Number of 
positive controls 



Percent 
positive 



1655 



121 



7.3 



MEDIUM QC: mSPCI agar (previous batch) vs mSPQ agar (new batch) - inoculated with surface or 
drinking water sample. 



Number 
of Data 

f 

i 



Counts 
per filter 

- 30 
31 - 75 
76 - 150 
>150 



Mean 
differenci 

3.6 
8.0 
8.3 

N.A 



Standard 
dev (2) 

3.0 
6.4 
6.5 
N.A 



Coefficient 
of var. (%) 

20 
124 

N.A 
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HETEROTROPHS - WQMFPA 

QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 
Lab: Surface and Waste Water Analytical Range: to 150 counts/filter 



DUPLICATES: Within-run precision 

Number Counts 

of Data per filter 



1 ■ 


• 30 


31 - 


• 75 


76 - 


- 150 



Mean 
difference 

1.68 
7.69 

8.7 



Standard 
dev (2) 

1.67 
7.75 
7.95 



Coefficient 
of var. (%) 

11.1 

14.6 

7.0 



CONTROL FILTERS: 

Number 
of controls 



Number of 
positive controls 

m 



Percent 
positive 

15.9 



MEDIUM QC: mSPCI agar (previous batch) vs mSPCI agar (new batch) - inoculated with surface or 

drinking water sample. 



Number 
of Data 



a 





Counts 
per filter 



31 
76 


- 30 

- 75 

- 150 
>150 



Mean 
difference 

3.6 
8.0 
8.3 

N.A 



Standard 
dev (2) 



3.0 
6.4 
6.5 

N.A 



Coefficient 
ofvar. (%) 

20 

12.1 .. 
5.8 

N.A 
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•** PRESENCE-ABSENCE TEST *** 



IDENTIFICATION: 

Laboratory 

US Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 

SAMPLING: 

Quantity Required 

Container 

Preservative 



Municipal Drinking 

Water 

PABOT 

WQMFPA 

ULSBIO 

Drinking Water 



100 mL 

250 raL glass or PET bottle 

Sodium Thiosulphate 



Method Introduced 



1968 



Units:Present/Absent/100mL 
Unit Code : 999000 

Supervisor : J. Clark 



ANALYTICAL PROCEDURE: 

A 100 mL volume of sample is added to a presence-absence (P-A) bottle. The bottle is incubated at 35*'C for 3 
to 4 days and examined every 24 hours for acid or acid and gas formation. When a positive reaction for acid 
or acid and gas occurs, the inoculum is transfeired to confirmatory media to determine the presence of total 
colifonns, fecal coiiforms and other indicator organisms. 

REPORTING: 

Microbiological parameters are reported either as present or absent per 100 mL Of sample. 



CONTROLS: 

Medium QC 



: A blank control sample is included for every 20 to 25 samples. 

: P-A broth batches are checked for sterility at 20° and 35°C and inoculation of the medium is 
done with £. £Qli to determine its response. Dilutions of £« £Qli are passed through membrane 
filters which are subsequendy placed on filter pads saturated with P-A broth and on an enrich- 
ment medium, such as Brain Heart Infusion Agar, to compare numbers of colonies recovered. 



-y 



MODIFICATIONS: 

1989-The latest revision of the P-A methodology is listed as WQPA-E322GA.1 available &om the QA office. 
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PRESENCE ABSENCE (P-A) TEST - WQMFPA 



QUALITY CONTROL DATA FROM 09/01/89 TO 18/12/89 



Lab: Municipal Drinking Water 



CONTROL FILTERS: 

Number 
of samples 



22785 



Number of 
controls 

1118 



Number of 
positive controls 

3 



Percent 
positive controls 



0.09 



MEDIUM QC: P-A Broth (Selective) vs Brain Heart Infusion agar (Non - selective ) 
Test Organism - E^ £Qli 



Number 
of Data 





Counts 
per filter 



31 
76 


- 30 

- 75 

- 150 
>150 



Mean 
difference 

2.4 

5.7 

16.4 

N.A 



Standard 
dev(2) 

2.1 
5.2 

17 
N.A 



Coefficient 
of var. (%) 



M 
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«* *I*SEtJDOMONAS AERUGINOSA 



*** 



IDENTIFICATION: 

Laboratory 

LIS Test Name Code 
Work Station Code 
Method Code 
Sample Type/Matrix 



Surface and Wastgs 

Waters 

PSAMF 

MSBAOND 

PF48 

Surface and Waste Waters 



Method Introduced 

Units 
Unit Code 
Supervisor 



: May 1980 

^ Counts/lOOmL 
: 301532 
I M. Young 



SAMPLING: 

Quantity Required 

Container 

Pieservatiye 



100 mL 

250 mL glass or PET botde 

Sodium Thiostilphate 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using aseptic technique. The sample and or 
dilution water are filtered through a water permeable membrane which traps the bacteria on the filter. The 
filter is placed onto the surface of mPA agar and incubated for 48 +/- 2 hours at 41.5 +/- 0.5°C to allow for 
colony development All colonies that are dark brown, brown with darkened centers, tan and usually very flat 
in appearance are counted as Pseudomonas aeruginosa . An ideal counting range is 10 to 100 colonies per fil- 
ler. 



REPORTING: 

Maximum Significant Figures: 3 
Minimmn Increment: 1 
Detection Oiteria: 10 



CONTROLS: 

Duplicate samples and blank filter between each sample. 

Medium QC : Target organism count on selective medium vs nonselective 
medium. 
I Comparison of target coimts on an old vs a new batch. 



I 
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Pseudomonas aeruginosa - MSB ACIND 

QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 
Lab: Surface and Waste Water Analytical Range: C to 150 counts/filter 



DUPLICATES: Within-run precision 



Number 
of Data 

108 

m 



Counts 
per filter 




31 
76 



75 
150 



Mean 

difference 



7.1 
7,6 



Standard 
dev (2) 

1.8 
6.2 
6J 



Coefficient 
of var. (%) 

12 

11.7 
5.8 



CONTROL FILTERS: 

Number 
of controls 



N.A 



Number of 
positive controls 

N.A 



Percent 
positive 

N.A 



MEDIUM QC: mPA agar previous batch) vs mPA agar (new batch) - inoculated with surface or waste wateiB 
sample. * 



Number 
of Data 


Counts 
per filter 


Mean 
difference 


Standard 
dev (2) 


Coefficient 
ofvar. (%) 


1 


- 30 

31 - 75 
76 - 150 


1.3 
4.3 
6.7 


1.0 
3.6 
5.3 


6.7 
6.8 

4.7 



111. 



■^Sj?'^ S»S- •■;>!» 



w 



••• TOTAL COLIFORMS *** 



IDEN'nJ''lCATION: 








1, 


Laboratory 


: Surface and Waste 

Water 
: Municipal Drinking 

Water 


Method Litixxluced 


: Jan. 1971 




LIS Test Name Codie 


: TCMF 


Units 


: Counts/lOOmL 


i 


Work Station Code 


: MSBACIND 
• WQMhFA 


Unit Code 


: 301532 


i 


Method Code 


: LF22 


Supervisor 


: M. Young 
:L Clark 


i 


Sample Type/Matrix 


: Surface WaterJDiinking Water 






(V 


SAMPLING: 








.i 


Quantity Required 


: lOOmL 






J 

r 
_s 


Container 


: 250 mL glass or PL 1 bottle 






^, 


Preservative 


1 Sodium Thiosuiphate 






1 



ANALYTICAL PROCEDURE: 

Samples are analyzed by the membrane filter (MF) procedure using asepdc technique. Tlie sample and of 
dilution water are filtered through a water permeable membrane which uraps the bacteria on the filter. The 
fUter is placed onto the surface of niENDO LES agar and incubated for 22 +/- 2 hours at 35 +A O.S^'C to allow 
for colony development. All colonies with a dull to bright metallic green-gold sheen are counted as collfoims. 
An ideal counting range is 10 to IQO colonies per filter. 

REPORTING: 

Maximum Significant Figures: 3 
Minimum Increment: 1 
Detecdon Qiteria: 10 



CONTROLS: 

Medium QC 



Duplicate samples and blank filter between each sample. 

Target organism count on selective medium vs nonselecdve medium. 

Comparison of target counts on an oM vs a new batch. 
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TOTAL COLIFORMS - MSBACIND 

QUALITY CONTROL DATA FROM 13/02/89 TO 28/12/89 
Lab: Surface and Waste Water Analytical Range: to 150 counts/filte: 



DUPLICATES: Within-run precision 



Number 
of Data 



11 



Counts 
per filter 



i 



30 

75 

150 



Mean 
difference 

2.6 
5.0 
6.7 



Standard 
dev (2) 



2.4 
4.5 
6.5 



Coefficient 
of var. (%) 

16 

8.5 

5.8 



CONTROL FILTERS: 

Number 
of controls 



2045 



Number of 
positive controls 

m 



Percent 
positive 

0.59 



MEDIUM QC: mEndo agar LES (previous batch) vs m Endo agar LES (new batch) - inoculated with surface 
or waste water sample. 

Number Counts Mean Standard Coefficient 

of Data per filter difference dev (2) ofvar. (%) 



i 






30 


3.9 


31 ■ 


75 


5.8 


76 - 


150 


- 



3.9 
4.9 



26 

9a 



>150 



■■ *r- 



•'^•fv:- .j,^r^*5af /i-'-^'* ■** 



TOTAL COLIFORMS - WQMFPA 'i 

QUALITY CO^fTROL DATA FROM 1 3/02/89 TO 28/1 2/89 

I 

Lab: Municipal Drinking Water « Analytical Range: to 150 counts/filter ^ 



DUPLICATES: Within-ruri precision 

Counts 
. per filter 



Number 
of Data 



120 

$3 



■ 


30 


31 - 


■ 75 


76 - 


■ 150 



Mean 
difference 

%35 
3.88 
7.9 



Standard 
dev (2) 

2.22 
3.71 
6.27 



Coefficient 
of var. (%) 



14.8 
7.0 
5.6 



CONTROL FILTERS: 

Number 
of controls 



3196 



Number of 
positive controls 



134 



Percent 
positive 

3.4 



MEDIUM QC: mEndo agar LES (Selective) vs Btain Heart Infusion agar (Non- selective) 
Test organism - E^ sqU 



Number 
of Data 



Counts 
per filter 




31 
76 



30 

75 

150 



>15Q 



Mean 
difference 

2.0 
4.3 
9.8 

N.A 



Standard 
dev (2) 

1.6 
3.4 
8.7 

N.A 



Coefficient 
of var. (%) 



6.4 
7.7 

N.A 
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mm 



:!»■■ 



AAS 

Abs 
APIOS 

Av 



Concn 

Date 

DDW 

DO 

DW 

ECSS 

EPA 



g 

HOAC 

HZU 

m 

L 

LAB 
LIS 
LTBL 



meq 

mg 

min 



ABBREVIATIONS 

Atomic Absoiption Spectrophotometer 

Absorbance 

Acidic Precipitation in Ontario Study 

Average 

Blank 

Degrees Ontigrade 

Centimeter 

Concentration 

Day/Month/Year 

Deionized, distilled w&tet 

Dissolved oxygen 

Distilled water 

Expert Committee on Soil Survey (Land Resource Research 

Centre) 

Environmental Protection Agency 

Formazin Turbidity Units 

Gram 

Acetic Acid 

Hazen Units 

Infra-Rfid 

Litre 

Laboratory 

Laboratory Information System 

Long Tenn Blank 

Molar 

Milliequivalent 

Milligram 

Minute 
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ABBREVIATIONS cont'd 



mm 

N/A 

nm 

QC 

QCA 

QCB 

QCC 

QCD 

m 

rpm 



Sw 

S. Class 

s.d. 

Standard Cal 

STD 

TCU 

um 

ueq 

ug 
uS 
UV 
Y/V 



Millilitre 

Millimeter 

Not Available or Not Applicable 

Nanometer 

Quality Control 

Quality Control Standard A 

Quality Control Standard B 

Quality Control Standard C 

Quality Control Standard D 

Recovery 

Revolutions per minute 

Between run standard deviation for QC 

Standard deviation 

Standard deviation for duplicates 

Within run standard deviation for QC 

Weights that have not been certified 

Standard deviation 

Colourimeter setting to control elecnonic expansion 

Standard 

True Colour Units 

Micrometer 

Microequivalent 

Microgram 

Micro-Siemen 

Ultra-violet ' 

Concentration based on volume measurements 
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APPENDIX A 

W&T : 

W and T arc low level data qualifiers assigned to data that are near or below the detection limit ^ 

values (2)(4). The code <W indicates that no measurable response was observed under the test ^ 

conditions. The reported value indicates the smallest amount that could have been measured under ., 

routine conditions. W is smaller than the standard deviation of duplicates near zero. The <T code 
is used to repre^nt a measurable amount of the analyte which under the test conditions is not 
vcrificable. TTie repcKted result should be used only for large batches of similar data to evaluate 
background levels or trends Qf contaminants in the environment where more sensitive analytical 
methods are not available. 

To provide a consistent Laboratory Services Branch approach to data reporting, the Water Quality 
Section calculates W from the standard deviation of duplicates (Sj), near zero, by rounding down 
to the nearest 1^ or 5 digit T is five times W. The latest calculations, valid at date of publication 
for W and T values of all active wwk stations, are contained in this report, (APPENDIX B) 



I 
I 
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PARAMETER 



UNITS 



Acidity-Gran 

Acidity 

Alkalinity. 

Alkalinity. 

Alkalinity. 

Alkalinity . 

Alkalinity-Gran 

Alkalinity-Gran 

Aluminum 

Aluminum 

Aluminum 

Altxminum 

Aluminum 

Aluminum 

Aluminum 
Cadmium . 
Calcium . 
Calcium . 
Calcium . 
Calcium . 
Calcium . 
Carbon-Diss In 
Carbon-Diss In 
Carbon-Diss Org 
Carbon Inorg 
Carbon Organic 
Carbon Org Tot 
Chloride . . . 
Chloride . . . 
Chloride . . . 
Chlorophyll-ac 
Chlorophyll"a'' 
Chlorophyll-b" 
Clay . . . 
Colour . . 
Colour . . 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Conductivity 
Copper 
Copper 
Fluoride 
Fluoride 
Hardness 
Hardness 
Iron . , 
Iron . •- 
Iron . . 
Lead . . 
Lead . . 
Magnesium 
Magnesium 
Magnesium 



ueq/L H 
mg/L CaCOj 
mg/L CaCOj 
nKf/L CaCOj 
mg/L CaCOj 
mg/L CaCO^ 
mg/L CaC03 
mg/L CaCO, 
ug/g as Al 
% wt as Al 
% wt as Al 
% wt as Al 
meq/lOOg Al 
ug/L as Al 

ug/L as Al 
ug/L as Cd 
meq/lOOg Ca 
mg/L as Ca 
mg/L as Ca 
mg/L as Ca 
mg/L as Ca 
mg/L as C 
mg/L as C 
mg/L as C 
mg/L as C 
% wt as C 
mg/L as C 
mg/L as CI 
mg/L as CI 
ug/filt CI 
ug/L 
ug/L . 
ug/L . 
% wt as Clay 
HZU 
TCU 
uS/cm 
uS/cm 
uS/cm 
uS/cm 
uS/cm 
ug/L as Cu 
ug/g as Cu 
ug/L as F 
mg/L as F 
mg/L as CaCO^ 
mg/L as CaC03 
% wt as Fe . 
% wt as Fe . 
% wt as Fe 
ug/L as Pb . 
ug/g as Pb . 
meq/lOOg Mg 
mg/L as Mg . 
mg/L as Mg . 
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S FOR DATA REPORTED 


IN 


1989 








WORKS TN 




TEST 




FULL 




w 


T _ 


CODE 




CODE 


SCALE 








PHACD . . 




ACDG . 




1000 




1.0 


. 5.0 


PHACD , . 




ACDT . 


• • 


100 




0.05 . 


. 0.25 _ 


DOT . . . 




ALKT . 


^ , 


eo 




0.05 . 


. 0.25 ■ 


RATS . . 




ALKT . 




1000 




0.2 


. 1.0 ■ 


WATS . . 




ALKT . 




1000 




0.2 . 


.- 1.0 


WQSDIRT . 




ALKT . 




1000 




0.5. . 


. 2.5 _ 


DOT . . 




ALKTl 




25 




0.5 . 


. 0.25 ■ 


RATS . . 




ALKTl 




. 0.1 




N.A , 


. N.A B 


DOSOLAL . 




ALECA 




40 




0.2 


. 1 


DOMETDI . 




ALEDI 




. 1 




0.01 . 


. 0.05 


DOMETOX . 




ALEOX 




. 2 




0.01 . 


0.05 ■ 


DOMETALX 




ALEPY 




. 0.5 




0.01 . 


. 0.05 ■ 


DOCATION 




ALESC 




. 2.5 




0.01 . 


. 0.05 


DOALSP 




ALEXCV 




1000 




2 . . 


10 







ALNDCV 




1000 




2 . . 


10 ■ 


DOAAS . . 




ALUT . 




200 




1 . . 


. 5 ■ 


DOAAS . . 




CDUT . 




. 2 




0.01 . 


. O.05 


DOCATION 




CAESC 




. 5 




0.01 . 


. 0.05 


PRAA . . 




CAUR . 




. 2 




0.02 . 


. 0.1 ■ 


PRAAS . . 




CAUR . 




. 8 




0.05 . 


. 0.25 1 


RMAAS . , 




CAUR . 




40 




l,.l ,. 


, . -0.5 " 


WAAS . . 




CAUR . 




200 




0.2 . 


. 1 


DODIC . 




Die . 




10 




0.02 


0.1 ■ 


ROM . , 




Die . 




40 




0.2 


1 1 


ROM . . 




DOC V 




20 




0.1 


. 0.5 ■ 


DOTIC . 




TIC . 




. 2 




0.01 


. 0.05 


DOOXMAT 




ORGC . 




40 




0.01 


. 0.05 ■ 


WAC . . 




TOC . 




50 




1 


• 5 ■ 


COCL . 




CLIDUR 




100 




0.2 


. 1 " 


PRICl . 




CLIDUR 




. 2 




0.01 


, 0.05 


PRLOV . 




CLIDUR 




100 




1 


. 5 ■ 


RCHLO . 




CHLRAC 




10 




1 


. 5 ■ 


RCHLO . 




CHLRAT 




500 




0.2 


. 1 


RCHLO ; 


« -* 


CHLRBT 




75 




0.1 


. . 0.5 


DOPARTSZ 




CLAY . 




100 




1 . 


. . 5 ■ 


DOCC 




COLTR 




100 




1 . 


. . 5 ■ 


WCOL . 




COLTR 




100 




0.5 


. . 2.5 " 


DOCC 




C0ND25 




300 




0.2 


. . 1 


PRCON . 




C0ND25 




100 




0.2 


. . 1 ■ 


RATS 




COND25 




1000 




1 . 


. . 5 ■ 


WATS 




C0ND25 




2000 




1 . 


. . 5 " 


WQSDIRT 




COND25 




10000 




5 . 


. 25 


DOASV . 




CUUT , 




. . 4 




0.3 


. . 1.5 ■ 


DOHMTE 




CUUT . 




. 50 




0.2 


. . 1 ■ 


DOSPF . 




FFIDUR 




. 70 




0.2 


. . 1 


WFN03 . , 




FFIDUR 




. . 2 




0.01 


. . 0.05 


RMAAS . 




HARDT 




a • • « 




0.1 


. . 0.5 ■ 


WAAS 




HARDT 




■ « • • 




0.5 


. . 2.5 ■ 


DOMETDI 




FEED I 




. . 2 




0.01 


. . 0.05 ■ 


DOMETOX 




FEEOX 




. . 2 




0.01 


. . 0.05 


DOMETALX 




FEEPY 




. . 1 




0.01 


. . 0.05 ■ 


DOASV , 




PBUT . 




. . 2 




0.3 


. . 1.5 ■ 


DOHMTE 




PBUT . 




* 50 




0.2 


. . 1 


DOCATION 




MGESC 




- .2.5 




0.01 


. . 0.05 


PRAA . 




MGUR . 




, . 0.5 




0.005 


. 0.025B 


PRAAS . 




MGUR . 




. . 2 


* • 


0.005 


. 0.025| 


Wi 
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APPENDIX B cont'd 



W AND T VALUES FOR DATA REPORTED IN 1989 



PARAMETER 



UNITS 



Magnesium ing/L as Mg 

Magnesivun rog/L as Mg 

Manganese % wt as Mn 

Nickel ug/g as Ni 



Nitrogen-NH3+NH4 



Nitrogen-N03 



Nit r ogen-N03 +N02 



rog/L as N 
ug/filt N 
mg/L as N 
ng/L as N 
mg/L as N 



• 4 a ■ « 



Nitrogen-N02 
iiitrogen-T Kjdl 



Oxygen-BOD 
Oxygen-COD 



ug/filt N 

mg/L as N 
ug/filt N 
ug/L as N 
ing/L as N 
mg/L as N 
mg/L as N. 
mg/L as N 
mg/L as N 
mg/L as N 
mg/L as N 
mg/L as O 
mg/L as 



PH 



Phenclics . . 
Phosphorus ^ , 
Phosphorus-Sol 

Phosphorus -Tot 



mg/L as 



■ • • .■#. •. * 

■': -^ I '«' '* * 

■■ -• .(%. .*. % « 

-*j ^' i^.- '4K $. 1>.< 

• if ■ • * * 

• • Ik • « « 

ug/L Phenol 
ug/L as P 
mg/L as P 
mg/L as P 
mg/L as P 
mg/L as P 
rag/L as P 



Potassium . . . » . mg/L as K 

..«.».»-.• wSf/L *3 K 

....... . . . ug/filt K 

. . . . • » K ft *. M, . mg/L as K 

.....,» , * . mg/L as K 

Potassium g in ijs » . meq/lOOg K . 

Sand . . . / . » . % wt as Sand 

Silicon . i , . ^ , % *rt; as Si . 

mg/L as Si . 

Silt ....... % as Silt 



WORKSTM 
CODE 



RMAAS . . 

WAAS . . 

DOMETOX . 
DOHMTE 

DONUT . . 

PRAM « . 

RNDNP , , 

SDNP . . 

PRAM . . 

PRAM . . 

PR5EQ . . 

p'rici . . 

PRLOV . , 
DONUT k . 
RNDNP . . 
SDNP . . 
WFN03 . . 
RNDNP . , 
SDNP ji , 
RTNP * . 
STKMP . . 
SBBODS 
RCOD , < 
RCOD . . 
SBCOD . . 
SBCOD . . 
DOCOP . , 
DOT . . . 
PHACD . , 
RATS . . 
HATS . . 
WQSDIRT 
DOSOILPH 
DOSOILPH 
ROPHEN 
DOBEP . 
RNDNP . 
SDNP 
RTNP 
STKNP . 
DOP . . 

PRAA 
PRAAS . 
PRLOV . 
RMAAS . 
WAAS 

DOCATION 
DOPARTSZ 
DOMETOX 
ROM . . 
DOPARTSZ 



TEST 
CODE 



EtJLL 
SCALE 



MGUR . . 
MGUR . • 
MNEOX 
NIUT . . 
NNHTFR . 
NNHTFR . 
NNHTFR . 
NNHTFR . 
NNHTFR. . 
NNHTUR . 
NN03FR . 
NNRICF . 
NN03UR . 
NN03UR . 
NNOTFR . 
NNOTFR . 
NNOTFR . 
NNOTUR . 
NN02FR . 
NN02FR . 
NNTKUR . 
NNTKUR . 
BODS . . 
COD w . 
CODF . . 
COD . . 
CODF . . 
PK , , . 
PH » ^ T 
PH . ^ . 
PH . . . 
PH . . . 
PH . . . 
PHECA . 
PHEW . . 
PHENOL . 
PP04BE . 
PP04FR . 
PP04FR . 
PPUT . . 
PPUT . . 
PPUTl . 
PPUT2 . 
KKUR . . 
KKUR . . 
KKUR . . 
KKUR . . 
KKUR . . 
KKESC 
SAND . . 
SIEOX , 
SI03UR . 
SILT . . 



10 

50 

. 1 

50 

1000 

50 

. Z 

50 

.2. . 



. 2 

50 

50. . 
. 2 
100 
50 fl^ 
. 5 

50. . 

20 
. 0.2 
, 2 . 
. 2 , 

50 
400 

40 

40 
500 
500 

14 

14 

14 . 

14 

14 

14. 

14 

14 

50 
100 
. 0.1 

10 
. 0.2 

10 
200 
200 
. 1 
. 1 

50 
. 5 

25 
. 0.75 
100 
. 0.25 

10 
100 



. 0.02 

. 0.1 

. 0.001 

. 0.2 

. 1 

. 0.05 

. 0.002 

. 0.05 
,002 . 

. 0.002 

. 0.2 

. &.2 

. 0.01 

. 0.5 

. 2 . 

. 0.005 

Q.05 

. . 1 

, 0.001 

. . 005 

. 0.02 

. 0.05 

. 0.2 

. 1 

. 1 . 

. 2 . 

. 2 . 

. N.A 

. N.A 

. N.A 

. N.A 

. N.A 

. N.A 

. N.A 

. N.A 

. 0.2 

. 0.5 

. 0.0005 

. 0.02 

. 0.002 

. 0.02 

. 0.2 

. 0.2 

. 0.005 

- 0.01 

. O.S 

. 0.01 

. 0.05 

. 0.01 

. 1 . 

. 0.01 

. .05 

. 1 . 



. 0.1 
. 0.5 
. 0.005 
. 1.0 
. 5 

. 0.25 
. 0.01 
. 0.25 
. 0.01 
. 0.01 
. 1.0 
. 1. 
. 0.05 
. 2.5 

10 
. 0.025 
- 0.25 
. 0.5 
. 0.005 
. 0,025 
. 0.1 
. 0.25 
. 1 
. 5 
. 5 

10 

10 
. N.A 
. N.A 
. N.A 
. N.A 
. N.A 
. N.A 
. N.A 
. N.A 
. 1 
. 2.5 
. 0.0025 
. 0.1 
. 0.01 
. 0.1 
. 1 
. 1 

. 0.025 
. 0.05 
. 2.5 
. 0.05 
. 0.25 
. 0.05 
. 5 

. O.OS 
. 0.25 
. 5 
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APPENDIX B cont'd 
W AND T VJO-UES FOR DATA REPORTED IN 1989 



PARAMETER 



UNITS 



Sodium 



Solids-Diss 
Solids-Ign 



mg/L as Na . 
mg/L as Na . 
ug/filt Na . 
TBs^fli as Na • 
mg/L as Na 
mg/L .... 
mg/L or mg/Kg 



Solids-Part 
Solids-Tot 
Sulphate 
Sulphate 



mg/L 

mg/L or mg/Kg 
ug/g SO4 . . . 
ug/filt as SO^ 



Sulphur Dioxide 
Turbidity . . » 



Zinc 



mg/L as SO^ 
ug/filt as SO^ 
ug/filt as 50^ 
ug/filt as SOj 

FTU 

FTU 

ug/g as 2n . . 
ug/g as Zn . . 



WORKSTN 

CODE 



TEST 
CODE 



FULL 
SCALE 



PRAA 

PRAAS 

PRLOV 

RMAAS 

WAAS 

SOLIDS 

SOLIDS 



SOLIDS 
SOLIDS 
DOANIONX 
PRSEQ . 



PRICl 

PRLOV 

RMDS04 

PRSEQ 

RMTUB 

WTURB 

DOASV 

DOHMTE 



NAUR . 

NAUR . 

NAUR . 

NAUR . 

NAUR * 

RSF . 

RSFA . 

RSPA . 

RSTA . 

RSP . 

RST . 
SS04EW 
SS04FR 
SS04NF 
SS04UR 
SS04UR 
SS04UR 
SS02FR 
TURB . 
TURB . 
ZNUT , 
ZNUT . 



. 1 
. 4 
50 
20 
100 
3000 
3000 
3000 
30000 
3000 
60000 
100 
250 
250 
10 
10 
100 
350 
200 
200 
15 
100 



w 



0.005 

0.01 

0.5 

0-02 

0.2 

2 

2 

0.5 

2 

0.5 

2 

0.5 

1 

1 



1 



1 

0.05 
0.05 
0.5 
0.5 



.05 



I 
I 



0.025 

0.05 

2.5 

0.1 

1 
10 
10 

2.5 
10 

2.5 
10 

, 2. 5 
, 5 
, 5 

, 0.25 
, 5 
. 2.5 
. 5 

. 0.25 
, 0.25 
. 2.5 
. 2.5 



$»1, 



(7925) 
TD/380/P47/MOE 



